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Che Mathison Wemorial Lecture, 


OBSERVATIONS BASED ON LABORATORY 
EXPERIENCE IN TUBERCULOSIS. 


By Reeginatp WessTER, M.D., D.Sc., 
Children’s Hospital, Melbourne. 


On May 23, 1915, twenty-eight days after the epic landing 
of the Australian and New Zealand Army Corps on the 
sands of Gallipoli, a bullet from the rifle of a Turkish 
sniper deprived of his life Gordon Clunes McKay Mathison, 
and thereby robbed medical science of a man of brilliant 
attainments, radiant promise and endearing personality. 
I count it a privilege and honour, at the same time a 
Tesponsibility which I assume with some trepidation, 
that I have been entrusted with the resumption of the 
Mathison Memorial Lectures, after the interruption 
occasioned by the Second World War. 

It was my good fortune to have worked alongside 
Mathison at a laboratory bench which did not allow either 
of us much freedom of movement, in a small room facing 
the quadrangle of the original Melbourne Hospital. Here 
@ worked pending the provision of accommodation and 
equipment for the newly created office of Sub-Director of 
Pathology and Sub-Dean of the Clinical School of the 
Melbourne Hospital, to undertake the duties of which 
he had returned from England in 1913. To this shadowy 
toom in which, in the idiom of Macbeth, we were “cabin’d, 
cribb’d, confin’d”, Mathison brought a brightness of dis- 
Dosition distinctively his own, which compensated for the 
lack of natural sunshine, and a captivating friendliness 
Which neutralized the irksomeness of the cramped quarters. 
T have often recalled, and shall never forget, those months 
of happy and stimulating association. 





‘Delivered at the University of Melbourne on May 15, 1947. 





A student of Queen’s College, and later medical tutor of 
Ormond College, University of Melbourne, Mathison 
graduated in 1906, and with academic honours thick 
upon him, proceeded to post-graduate work in London in 
1908. His avidity and facility in scientific research are 
witnessed by his publication in journals of high repute 
of no less than eight research studies in the four years 
from 1909 to 1912. Four of his papers dealt with asphyxia, 
or oxygen lack, in varying aspects. Had he not been 
earried by his own ardour into hazardous military service, 
such as the organization of the Australian Army Medical 
Corps in the Second World War (having profited by 
experience in the first) would never have permitted, 
“Mathie”, as he was known affectionately to all, would 
no doubt have lived to see the rapid development of 
aviation, and none would have had a keener insight into 
the problems of aviation medicine. I can readily envisage 
him anticipating such problems, and in his eagerness to 
grapple with them rejoicing, to draw on the imagery of 
the Psalmist, “as a strong man to run a race”. The loss 
to medical science involved in the untimely death of 
G. C. Mathison may be gauged from the tribute paid him 
by the late Professor C. J. Martin, immediate predecessor 
of Professor W. A. Osborne in the Chair of Physiology 
in the University of Melbourne, and subsequently Director 
of the Lister Institute of Preventive Medicine. Of Mathison 
Dr. Martin said that no man he had ever known possessed 
the genius for research in so high a degree, and that 
he always seemed to know by instinct the essential 
difficulties of a problem and how to tackle them. 

Before Mathison left London in 1913, the degree of 
doctor of science of the University of London was con- 
ferred upon him, and whilst on active service he was 
appointed the first Director of the Walter and Eliza Hall 
Institute of Research in Pathology and Medicine. 

It has so happened that my gleanings in the field of 
medical science have been from drills and furrows other 
than those which I imagine would have attracted Mathison, 
whose bent was clearly in the direction of physiological 
research. I am therefore not fitted by training and 
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experience to discuss developments in any of the problems 
of physiology associated with the name of Mathison, as 
would seem appropriate, and as some of my predecessors 
have done; in any event my course for this evening was 
charted for me by the Faculty of Medicine, to whose 
nomination to this lectureship was attached a suggestion 
that I base my address on the laboratory studies in 
tuberculosis which have engaged my interest and endeavour 
during recent years. 


INTRODUCTORY REMARKS. 


In reviewing the phases of the complex problem of 
tuberculosis which I have approached from the laboratory 
aspect, it occurred to me that I might introduce the 
subject of tuberculous meningitis, the pathogenesis of 
which for so long seemed simple and obvious, but has 
of late years been in the melting pot of speculation and 
research, and the focal point of great argument. Is tuber- 
culous meningitis induced by direct hematogenous infec- 
tion, as but one phase of miliary tuberculosis, or does 
it arise independently of miliary tuberculosis from the 
rupture and discharge into the subarachnoid space of 
contiguous caseous foci, as is vigorously maintained by 
Rich and McCordock?® My interest in the subject of 
tuberculous meningitis was revived by the successful 
cultivation of Mycobacterium tuberculosis from the cerebro- 
spinal fluid of every one of 65 children who died of this 
condition at the Children’s Hospital during the four-year 
period 1938 to 1941 inclusive. 


Similarly, the direct cultivation of Mycobacterium 
tuberculosis from 128 specimens of urine, derived from 
116 individual patients, many of whom exhibited no 
symptoms of urinary disorder and displayed no more 
than fleeting, intermittent, often minimal objective signs 
on microscopic examination of the urinary deposits, 
awakened reflection and stimulated inquiry regarding the 
subject of renal tuberculosis, and the cognate question 
of the degree of probability attaching to the conception 
of “excretory bacilluria”’—a term which implies the 
elimination of tubercle bacilli by kidneys which sustain 
no tuberculous lesions in the process. 

Again, the cultivation of tubercle bacilli from a number 
(now approaching 400) of specimens of gastric content 
from children and adults, correlated with clinical and 
radiological findings, has caused me to wonder when, 
if ever, a tuberculous pulmonary lesion may safely be 
regarded as “closed” in the clinical sense, much less 
“healed” in the strict pathological sense. It would not 
be difficult to propound the thesis—indeed such a thesis 
should evolve as I proceed—that tubercle bacilli may be 
eliminated in all phases of intrathoracic tuberculosis, 
and to show that the clinical term “closed”, as applied 
to pulmonary tuberculosis, connotes an estimate of the 
condition and a refinement of diagnosis not attainable on 
clinical and radiological grounds. 


I do find it difficult, however, to resist an impulse to 
combat the not always well informed scepticism which 
I have encountered regarding the efficacy of measures 
directed towards the cultivation of Mycobacterium 
tuberculosis from the gastric content, and the significance 
of positive findings thus obtained. 

I have felt also that I could probably interest you in 
the anatomical and pathological considerations which 
arise in connexion with the simple practical expedient of 
the biopsy examination of lymphatic glands in relation 
to joints suspected of tuberculous affection. By the 
demonstration of tuberculous histological findings in 
portion of an inguinal gland, frequently supported by 
the cultivation of Mycobacterium tuberculosis from the 
remainder, clinicians may often be led out of the valley 
of indecision in which they find themselves when the 
sum of clinical and radiological evidence is insufficient 
to warrant a positive diagnosis of tuberculosis of the 
knee joint. The procedure is applicable to a superficial 
inguinal gland for the diagnosis of tuberculosis of the 
knee joint, ankle joint or tarsus, and to the epitrochlear 
gland in order to establish tuberculosis in the wrist joint 
or carpus. In the examination of ten such lymphatic 
glands, excised as a biopsy measure for the clarification 
of diagnosis, particularly with respect to tuberculosis, 





I have been able to adduce tuberculous histological 
findings confirmed by the cultivation of Mycobacterium 
tuberculosis from the glandular tissue in eight; in the 
ninth gland, histological section solved the problem of 
diagnosis when the attempt at culture failed, while in 
the tenth gland, conversely, negative histological findings 
were overruled by the cultivation of Mycobacterium tuber- 
culosis from the macerated remainder of the gland. 


Finally, the repeated cultivations of the tubercle bacillus 
which I obtained in routine bacteriological examinations 
complementing the radiological survey of service men 
and women in Victoria, many of whom were astonished 
to learn that they were not physically sound, and whose 
lesions on radiological appearances were frequently 
described as “minimal”, “quiescent” or “healed”, suggested 
some observations on the necessity for bacteriological 
control of radiological diagnosis of pulmonary tuberculosis, 
The question of the “carrier” state also obtruded itself 
in connexion with a small group of service men whose 
skiagrams were passed as affording no evidence of 
pulmonary tuberculosis, but whose sputum or gastric 
content nevertheless yielded cultures of Mycobacterium 
tuberculosis. 

To attempt to follow all these lines of thought would 
render my contribution this evening too much “a thing 
of shreds and patches”, and I therefore propose to address 
myself specifically to the consideration of tuberculosis 
as a systemic disease, covering the spread of tubercle 
bacilli within the body, urinary cultures as evidence of 
circulatory dispersion, the validity of the theory of 
excretory bacilluria, and the necessity for bacteriological 
control of radiological diagnosis, particularly when X-ray 
examination fails to support well founded clinical suspicion 
of pulmonary tuberculosis, and when the radiological 
estimate of recognized disease leans towards a “closed”, 
“inactive” or “healed” process. 


H2MATOGENOUS INFECTION. 


I venture to think I am right in suggesting that to 
the majority of practitioners and students of medicine, 
the term “disseminated tuberculosis” conveys only one 
meaning, and conjures up a Dicture of severe and 
generalized miliary tuberculosis. Actually dissemination 
of bacilli is a frequent occurrence in tuberculous patients, 
and miliary tuberculosis but its extreme clinical form. 
Tuberculous infection is to be regarded as a metastasizing 
process, and circulatory dispersion of bacilli is recognized 
as happening commonly in persons in whom active focal 
tuberculous lesions are established. 

The extent and diversity of location of metastatic 
lesions in persons dying of tuberculous disease which 
has expressed itself clinically as pulmonary tuberculosis, 
have been well demonstrated by the post-mortem studies 
of A. H. Penington,” R. A. Willis, and D. B. Rosenthal,” 
all alumni of the medical school of this university. In 
his analysis of the autopsy findings relating to 200 patients 
who died of pulmonary tuberculosis at the Austin 
Hospital, Penington found gross extrapulmonary tuber- 
culous disease in sundry organs and in diverse places i0 
136 (or 68%). Willis and Rosenthal collaborated in 4 
similar study of post-mortem material derived from the 
Alfred Hospital and Gresswell Sanatorium; they demol- 
strated that in fatal tuberculosis of inhalational origi, 
tuberculous processes in viscera other than the lungs, 
evident to macroscopic inspection, were present in tw0- 
thirds of the subjects examined, but when naked-eyé 
scrutiny was supplemented by microscopic examination of 
various viscera, the incidence of extrapulmonary tuber- 
culosis rose to approximately 90%. 

Many who have realized the far-flung disposition of 
tubercle bacilli based on the lungs in advanced pulmonary 
disease, have possibly not appreciated that significant 
experimental evidence exists in support of the contentioD 
that a measure of circulatory distribution of tubercle 
bacilli occurs at the time of primary infection. Careful 
study of tuberculosis induced in guinea-pigs by sub 
cutaneous inoculation has resulted in observations which 
indicate that, in addition to the orderly, step-like progTe 
sion from the inoculation focus to the directly related 
lymph glands, thence to the next proximal group ° 
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glands, and so on, there is an almost immediate carriage 
of some bacilli to points at a distance from the place 
of entry, and if the infecting microorganisms are numerous, 
to scattered destinations in widely separated tissues. 


In a notable address on the spread of tuberculous infec- 
tion in the body, A. K. Krause indicated the experimental 
evidence on which these statements are based. Krause 
studied systematically the manner and rate of distribution 
of living, virulent tubercle bacilli in the bodies of guinea- 
pigs which had received a single subcutaneous injection. 
He found that dispersion of bacilli was amazingly rapid; 
long before the granuloma at the site of injection became 
evident, living bacilli were recoverable from almost any 
of the animal’s tissues. By the inoculation of various 
tissues into other guinea-pigs it was proved that tubercle 
bacilli had traversed the body and located themselves in 
many places, within four days, or less. Such fixation took 
place weeks before visible changes appeared in the distant 
organs. I am compelled to pass over further observations 
on the part of the late A. K. Krause, and his associate, 
H. S. Willis, relative to the rate of mobilization of living 
tubercle bacilli within the first few days after their 
inoculation into guinea-pigs. 

In the development of their thesis that tuberculous 
meningitis is not induced by direct hematogenous infec- 
tion as an incident in miliary tuberculosis, but arises 
independently of the terminal sowing from the rupture 
and discharge into the subarachnoid space of contiguous 
caseous foci, Rich and McCordock™ assign the origin of 
some of such local caseous foci to the dissemination of 
bacilli which they regard as a concomitant of primary 
infection. 

Clinical evidence of the hemic broadcast of tubercle 
bacilli is provided by the frequency with which bone and 
joint tuberculosis and genito-urinary tuberculosis arise in 
persons who, prior to the unlooked-for occurrence, have 
never shown any manifestations of tuberculous disease. 
It cannot be reasonably contested that in such an event 
the bacilli responsible for the first clinically appreciable 
infection are carried to the affected organ or tissue by 
the blood-stream, from an unsuspected focus elsewhere in 
the subject. Nor is it likely, when quasi-primary kidney 
or bone tuberculosis does arise, that the bacilli initiating 
those lesions have been the only detachment to explore the 
bodily tissues by way of the blood-stream. It must be 
allowed that an actual spreading of bacilli by the blood- 
stream occurs much more frequently than the number of 
instances which come to clinical appreciation indicate, for 
as Krause has expressed it, there is no more certain fact 
in tuberculosis than that the number of infections of any 
structure is many times the number of symptomatic foci; 
this in turn may be reduced to the simple statement that 
clinical disease of an organ develops once for every five, 
ten, or fifty times that bacilli lodge there. 


The Lung as Distribution Centre. 

Generally speaking and with the exception of bovine 
infection, happily a diminishing contingency in this 
State, the source from which all evils flow in the evolution 
of tuberculous disease is the hidden focus in the lung. 
The diagnosis of pulmonary tuberculosis in its early 
stages was in my student days a theme much favoured by 
clinical lecturers; set then in the key of physical signs, 
it has modulated with progress in radiological and bacterio- 
logical technique, now to fall naturally within the compass 
of laboratory methods. Few foci of tuberculous pulmonary 
disease, even incipient and minimal lesions, should now 
escape detection, and the “hidden focus” in the lung, 
though it be concealed in the clinical sense, should not 
long remain so under the radiological searchlight or the 
Tevealing flare of adequate bacteriological examination. 

It is redolent of a truism to say that of all the bodily 
organs, the lung is the most vulnerable, the most exposed 
in Hamlet’s phrase to the “slings and arrows of outrageous 
ortune”, in respect of tubercu’ous infection. It is also 
Preeminent in the distribution of infection, in which 
field, if I may paraphrase Othello, the head and front of 
its offending hath this extent: in the spread of infection 

natural channels and passages the lung has a capacity 
for mischief not approached by any other viscus; tubercle 





bacilli entering the circulation from foci of disease in 
the lung are conveyed arterially, and as “the wind bloweth 
where it listeth”’, lodge in whatsoever tissue or organ 
they elect, with greater affinity for some than for others, 
but despising none; bacilli escaping from extrapulmonary 
disease centres are prone to be returned to the lungs. 

Hence, when a patient presents with apparently local 
tuberculous disease affecting joint, epididymis or even 
conjunctiva, attention should at once be directed to the 
pulmonary service station. Acting on this principle, I 
have examined bacteriologically, with success in the 
cultivation of Mycobacterium tuberculosis, the gastric 
content of 13 children who presented at the Children’s 
Hospital with some disability, which eventuated as 
tuberculous, affecting one or other joint. Of 95 children 
concerning whom I have records of the cultivation of 
Mycobacterium tuberculosis from the gastric content, and 
in whom the presence of an active pulmonary lesion was 
thereby demonstrated, in 30 the symptomatology was so 
far removed from that of pulmonary tuberculosis or other 
respiratory affection as to determine the diagnosis on 
their admission to hospital as “arthritis of doubtful 
nature” (13), “rheumatic fever” (1), “rheumatic fever 
with associated erythema nodosum” (3), “erythema 
nodosum” (3), cervical adenitis (4), phlyctenular econ- 
junctivitis (1); five children were apparently well, but 
were examined on account of recent contact with pulmonary 
tuberculosis, or because of a family history indicative 
of probability of infection. In 20 of the children the 
provisional diagnosis of tuberculous meningitis was soon 
confirmed, and the onset of illness with pleural effusion 
was the basis for a presumptive diagnosis of tuberculosis 
in six instances. In the remaining 39 cases the story 
was one of vague ill-health, post-measles or post-pertussis 
bronchitis, bronchopneumonia, or in one _ instance, 
bronchiectasis. 

In the case of 20 children who presented with clinical 
features of tuberculous meningitis, and for whom this 
diagnosis was supported by laboratory examination of the 
cerebro-spinal fluid, the cultivation of tubercle bacilli 
from the gastric content indicated the presence of the 
pulmonary focus which was found in all, without exception, 
at the post-mortem examination. The usual finding was 
that the small pulmonary lesion of the primary complex, 
more often than not overshadowed by the complementary 
tuberculous changes in the tracheo-bronchial glands, 
was the precursor of a variable degree of miliary sowing 
in the lungs and other viscera. In three children of this 
group of 20, however, tuberculous meningitis and the 
primary complex to which it was referable were unaccom- 
panied by any macroscopically detectable miliary sowing. 
In a particular instance provided by a little girl, aged 
three and a half years, who died of tuberculous menin- 
gitis, and whose gastric content yielded a culture of 
Mycobacterium tuberculosis of human type, the only mani- 
festations of tuberculous disease other than the meningitis 
to be discovered in the body by gross inspection were 
an apparently soundly healed Ghon focus, and dry calcareo- 
caseous changes in the tracheo-bronchial glands. Yet 
this child was eliminating tubercle bacilli, intercepted 
in the laboratory in the gastric content, and by this and 
other experiences of a similar nature I have learnt that 
the determination of healing may be a matter of great 
difficulty. 

TUBERCULOUS RHEUMATISM. 

I am afraid that I am digressing, but before resuming 
the main theme, wish to comment parenthetically on a 
group of four children who figure in the 95 from whom 
I have recovered Mycobacterium tuberculosis by cultiva- 
tion from the mucus aspirated from the fasting stomach. 
The clinical history, the symptoms and the findings on 
physical examination of these four children, three of whom 
displayed erythema nodosum, were such as to suggest acute 
rheumatism, with which diagnosis they were admitted 
to the wards of the Children’s Hospital. Two at least were 
regarded for some weeks as suffering from rheumatic 
fever, until the laboratory report of Mycobacterium tubder- 
culosis recovered from the gastric content indicated revision 
of the diagnosis. Much attention has been given in France 
to the subject of “tuberculous rheumatism”, a term applied 
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to an active tuberculous infection, shortly preceded, of 
accompanied at some time in its course, by rheumatic 
phenomena. Such a clinical entity has been recognized 
in England by Wilfrid Sheldon,” who has published details 
of six examples of “tuberculous rheumatism” which he 
has observed in a. period of eight years. Altogether six 
among the 95 bacteriologically confirmed tuberculous 
children in my series manifested erythema nodosum, three 
with clinical suggestion of rheumatism and three giving 
no such impression, and from my reading of the relevant 
literature I am convinced that rheumatic infection falls 
far behind primary tuberculous infection of recent date 
as an etiological factor in erythema nodosum. 


SYMPTOMLESS TUBERCULOUS BACILLURIA. 

If it is conceded that more or less frequent seeding of 
bacilli from an active tuberculous focus occurs, with 
concomitant, low-grade, probably intermittent and evanes- 
cent bacillemia, then the kidney is exposed along with 
other organs, and is a favourable viscus in which to study 
sub-clinical systemic infection because of the possibility 
of detection of tubercle bacilli in the urine. 

In one phase of laboratory activity I directed particular 
attention to the question of symptomless tuberculous 
bacilluria, and studied it by the application of appropriate 
cultural methods to specimens of urine derived from 64 
adult patients suffering from bone and joint tuberculosis, 
and from 117 subjects of pulmonary tuberculosis, also of 
adult age. In both groups the urinary specimens were 
collected with no regard to symptoms, it being sufficient 
that the patient was affected with skeletal or pulmonary 
tuberculosis. 

Skeletal Tuberculosis. 

The great majority of the subjects of skeletal tuber- 
culosis, 56 in a total of 64, were inmates of the Austin 
Hospital for Cancer and Chronic Diseases, and presum- 
ably, therefore, in an advanced stage of their malady. 
From the urine of no less than 32 of 64 such patients, 
whose conspicuous clinical disease was tuberculosis of 
one or more bones or joints, acid-fast and alcohol-fast 
bacilli were cultivated, exhibiting the cultural characters 
of the human type of Mycobacterium tuberculosis. This 
high proportion of “positive” findings was registered in 
the main by a single cultural test, as for only four 
of the 32 patients yielding a urinary culture of the 
tubercle bacillus were other measures employed. The 
presumption is strong, therefore, that the figure of 50%, 
though high, is an under-estimate. 

Of the 32 subjects of tuberculous disease of bone thus 
shown to be discharging tubercle bacilli in the urine, 
10 only made complaint of symptoms such as would draw 
attention to the urinary tract. Twenty-two of these 
patients therefore exemplified that state of symptomless 


tuberculous bacilluria from which has sprung what I. 


firmly believe to be the erroneous conception of “excretory 
bacilluria”’. It is a noteworthy and significant point 
that in the case of 18 of these 22 tuberculo-bacilluric 
though symptomless individuals, microscopic examination 
of the urinary deposits furnished evidence of renal damage 


in the form of red blood cells, excess of leucocytes, or both. - 


Pulmonary Tuberculosis. 

In order to prosecute the inquiry in the field of 
pulmonary tuberculosis, I turned for material to the 
Gresswell Sanatorium, and again to the Austin Hospital, 
gaining the cordial cooperation of Dr. D. B. Rosenthal at 
the former institution, and of Dr. H. O. Johnston and 
Dr. Medwin Hutson at the latter. Dr. Rosenthal kindly 
arranged the regular transmission of six specimens of 
urine per week from his community of male sufferers 
from pulmonary tuberculosis, specimens collected irrespec- 
tive of the presence or absence of symptoms of urinary 
disorder. In this manner were secured specimens of the 
urine of 79 men; to these are to be added those of 38 adults 
of both sexes, victims of pulmonary tuberculosis, the 
majority being patients of the Austin Hospital. 

Of 117 subjects of pulmonary tuberculosis, 30, or 25-6%, 
were passing tubercle bacilli in the urine, as determined, 
with five exceptions, by a single cultural test. Symptoms 
indicative of renal, or more correctly, of vesical infection, 














were present in 11 only, so that the pulmonary tuberculosis 
group provided 19 further instances of symptomless tuber- 
culous bacilluria. 

The situation as regards the occurrence in pulmonary 
tuberculosis of tuberculous bacilluria with no revealing 
symptoms is best examined in the data relating to the 
patients of the Gresswell Sanatorium, as for the purpose 
I have the advantage of a careful analysis of the essential 
clinical facts concerning each patient, kindly supplied 
me by Dr. Winston Smith. 

In the Gresswell group of 79 men, all affected with 
active pulmonary disease, and with few exceptions dis- 
charging tubercle bacilli in the sputum in numbers 
sufficient to render them detectable by the microscopic 
search of smear preparations, Mycobacterium tuberculosis 
was cultivated from the urine of 18, a proportion of 
positive findings of 22-7%. ‘Thirteen of the cultures were 
obtained from the first specimen of urine examined, and 
the remaining five were secured at a second attempt. 
Fourteen of the men from Gresswell who were passing 
tubercle bacilli in the urine offered no symptomatic 
suggestion of the fact; symptoms were present in four, 
and supported by signs brought into evidence by micro- 
scopic examination of the urine; in six, although there 
were no symptoms, microscopic signs in the form of 
red blood cells and pus cells were not wanting in the 
urine, and in eight, the lack of symptoms was paralleled 
by an apparent dearth of signs in the several specimens 
of urine from each patient submitted to microscopic 
examination. 

Seven of the 18 Gresswell patients from whom urinary 
cultures of Mycobacterium tuberculosis were obtained 
eventually died, and were examined post mortem. Renal 
tuberculosis, evident on macroscopic inspection, was found 
in three, but the kidneys of the other four, which were 
not submitted to microscopic examination, gave no out- 
ward and visible sign of the tuberculous lesions which 
were almost certainly present. 


Excretory Baciliuria. 

It is scarcely possible to discuss the findings which 
I have presented without raking over the embers of the 
still smouldering controversy which has centred round 
the doctrine of “excretory bacilluria”’—a term which 
implies that tubercle bacilli may be eliminated by kidneys 
which sustain no tuberculous damage in the process. That 
tubercle bacilli may be discharged in the urine of patients 
who evince no symptoms suggestive of the fact is an 
observation of many years’ standing, and the plausible 
explanation conveyed in the terms “excretory bacilluria” 
and “filtration bacilluria” was for a long time not seriously 
challenged. Many authorities, included among whom is 
Calmette, have propounded the teaching that tubercle 
bacilli may be excreted by healthy kidneys, and the seal 
of text-book approval has been placed upon it by Thomson: 
Walker.” But no matter what the stature of the giants 
of the past who have sponsored this conception, or the 
standing of the text-books which have endorsed it, the 
theory of excretory bacilluria can no longer withstand 
the weight of evidence against it. 

In the first place it seems improbable that the kidney 
can excrete tubercle bacilli with any greater facility than 
it can eliminate any other form of particulate matter. 
In the time at my disposal I am unable to review in 
detail the experimental work of Helmholz and his 
associates, or that of Lieberthal and von Huth.” The 
first-named group of workers employed a variety of 
bacteria other than tubercle bacilli in their investigations 
and demonstrated that microorganisms did not appear it 
the urine in the absence of focal lesions in the kidneys. 
Lieberthal and von Huth reached the same conclusion 
in experimental work directed specifically towards the 
occurrence and significance of tuberculous bacilluria i2 
rabbits rendered bacillemic by the intravenous or intra 
cardiac injection of large numbers of tubercle bacilli. 

Of laboratory researches bearing on this question thosé 
of E. M. Medlar are the most exhaustive and convincing. 
With K. T. Sasano,™ Medlar instituted an inquiry based 
on careful examination of the urine combined with histo 
logical study of the kidneys. Again time does not permit 
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me to traverse the patient and carefully controlled 
experimental work upon which Medlar and Sasano founded 
their conclusions that tubercle bacilli in the urine were 
inseparable from the pathogenic activity of tubercle bacilli 
in the kidneys, that the size of a tuberculous focus was 
no criterion of the number of bacilli which it might 
discharge, and that failure to detect tubercle bacilli in 
the urine did not preclude the possibility of tuberculous 
infection of the kidney. 

In a later study,“ Medlar showed that of 30 patients 
who died of pulmonary tuberculosis, 22 had renal lesions, 
although none had displayed urinary symptoms before 
death. This particular research was designed and 
executed on an heroic scale, involving as it did the 
preparation and examination of 100,000 serial microscopic 
sections of the kidneys to be investigated. The lesions 
were all small, often microscopic in size; in every instance 
they were bilateral, and—a very important observation— 
many showed undubitable evidence of healing. The patho- 
logical processes represented lesions of different age and 
severity, suggesting that the kidneys had been called upon 
to withstand recurring blood-borne showers of tubercle 
bacilli, some of which had effected a lodgement and 
initiated tuberculous infection. In this study no obser- 
vations were made on the presence of tubercie bacilli 
in the urine of the patients, but Medlar judged from the 
presence of inflammatory exudate and tubercle bacilli in 
the lumina of tubules that six of the 30 patients should 
have exhibited tuberculous bacilluria. 

The presence of tubercle bacilli in the urine implies 
tuberculous infection of the kidneys as a necessity. The 
lesions induced are often of microscopic dimensions, pos- 
sibly no more than minute interstitial foci which make 
communication with adjoining tubules, or ulcerative pro- 
cesses involving glomeruli. Such lesions excite no symp- 
toms and lie beyond the range of clinical perception. I have 
endeavoured to show that such clinically silent renal 
tuberculosis arises commonly in the course of skeletal 
tuberculosis, and less frequently in that of pulmonary 
tuberculosis. Fortunately, many such minimal lesions 
recede, and only a minority progress to the destruction and 
cavitation which demand nephrectomy. 


BACTERIOLOGICAL CONTROL OF RADIOLOGICAL DIAGNOSIS. 

Having regard to the projected mass radiography of 
the population at large in this State, I feel impelled to 
reiterate the necessity for making provision for comple- 
mentary bacteriological examinations, as an integral part 
of any system of radiographic survey that may be intro- 
duced. An adequate bacteriological technique for this 
Durpose involves the application to samples of sputum, 
if these consist of genuine bronchial mucus, or to the 
resting content of the stomach when sputum is unobtain- 
able or is of doubtful quality, of cultural methods appro- 
priate to the growth of Mycobacterium tuberculosis, I 
regard guinea-pig inoculation as in no way superior to the 
cultural method, but even if it is conceded the slight 
advantage claimed for it by some workers, this is more 
than offset by the consideration that for large scale work 
animal inoculation is slow, cumbersome, expensive, and 
altogether impracticable. I have found the traditional 
laboratory guinea-pig a capricious little animal; more 
than once in my experience a guinea-pig carrying an 
Important inoculum has died prematurely and inexplicably, 
and for all the light thrown on its decease by an autopsy, 
the perverse little rodent may have succumbed to the 
Weight of its responsibility. I would urge that you put 
not your trust in the microscopic examination of smear 
Preparations, no matter how frequent, protracted or 
Conscientious the search. 

I propose now to discuss two commonly occurring 
situations in which by bacteriological methods I have 
been enabled to establish the presence of active pulmonary 
tuberculosis when radiographic evidence has been incon- 
clusive or of frankly negative character. The first is 
that presented by recent primary infection in young 
adults, and the second that which arises when the 
Tadiological estimate of the pulmonary condition is doubt- 
ful from the point of view of tuberculosis, or if tuberculosis 

been recognized, leans towards a “closed”, “inactive” 
or “healed” process. 





Late Primary Infection. 


My experience in the detection of primary infection in 
adults has been gained in the pursuance of routine 
measures to safeguard the health of nurses at the 
Children’s Hospital. The record of the results obtained 
by the Mantoux intracutaneous test, with 0-1 millilitre 
of 1:1,000 dilution of old tuberculin as the reagent, shows 
that of 197 entrants to the nursing school at the Children’s 
Hospital examined between January, 1944, and December, 
1946, on entry 58 reacted to tuberculin and no less than 
139 failed to react. The quarterly repetition of the 
tuberculin test has shown that of the 139 nurses who 
commenced their training as non-reactors, 31 acquired 
sensitivity to tuberculin after an average period of 
fifteen months of nursing duties and at an average age 
of nineteen years. 

From the inception of the routine tuberculin testing of 
entrant nurses, the development of a reaction to tuberculin 
has been the signal for the taking of a thoracic skiagram; 
after the lapse of a few months bacteriological examination 
of the fasting gastric content was incorporated in the 
routine. For the past two and one-half years every 
nurse who, formerly a non-reactor, has become sensitized 
to tuberculin, has been examined radiologically and 
bacteriologically, both procedures being effected within 
a few days of the discovery of tuberculin sensitivity. Of 
19 nurses subjected to the dual inquisition, the gastric 
contents of three have yielded cultures of Mycobacterium 
tuberculosis when the synchronous radiological examination 
has failed to detect any conclusive evidence of pulmonary 
tuberculosis. The manner in which diagnosis was 
elucidated in these three instances of late primary 
infection, will be apparent from the following necessarily 
condensed clinical records. 


CasE I.—For a period of fifteen months dating from April 
20, 1944, Nurse X remained insensitive to tuberculin as 
indicated by consistent lack of reaction to the quarterly 
intradermal (Mantoux) tests. She was a little overdue for 
her October tuberculin test when on November 6, 1945, she 
reported sick, and in view of the presence of the charac- 
teristic eruption of erythema nodosum, the Mantoux test was 
again performed and resulted on this occasion in a strongly 
positive reaction. Samples of the content of the fasting 
stomach were secured on November 9 and 11, 1945, and from 
both specimens a culture of Mycobacterium tuberculosis 
was obtained. A radiological report dated April 27, 1945, 
approximately six months before the development of the 
reaction to tuberculin, stated that the chest was radiologically 
normal. On November 17, 1945, eight days after the first 
gastric mucus culture had been obtained, but before the 
issue of the report, Dr. Colin Macdonald could detect no 
definite departure from the normal radiologically, but 
recorded some doubt concerning an area in the upper zone 
of the right side of the chest. In a further skiagram taken 
on January 6, 1946, although informed of the bacteriological 
finding, Dr. Macdonald could find no conclusive evidence of 
pulmonary tuberculosis. In March, 1946, Nurse X developed 
@ massive pleural effusion and was transferred to the 
Central Hospital. 

Case II.—Nurse Y, by periodical Mantoux testing, was still 
a non-reactor on August 25, 1946. The appearances in a 
thoracic skiagram of the same date were interpreted as 
normal. A severe reaction attended the repetition of the 
Mantoux test on October 21, 1946, although Nurse Y was 
apparently well at this date. The report on a skiagram 
taken on the same date was to the effect that no radio- 
graphic abnormality was in evidence. From a specimen of 
the resting content of the stomach secured on the following 
day, Mycobacterium tuberculosis was cultivated, and the 
bacteriological report was issued on November 23. On 2 
further skiagram taken three days after the issue of this 
report, Dr. Macdonald reported as follows: “No conclusive 
evidence of infiltration in either lung, but the right sub- 
apical region is under slight suspicion.” After three months’ 
rest in bed Nurse Y was again examined radiographically on 
January 18, 1947, the terms of the report issued being as 
follows: “Still no convincing demonstration of pulmonary 
infiltration.” From a sample of the fasting gastric content 
withdrawn ten days later, Mycobacterium tuberculosis was 
again recovered in culture. 

Case III—wNurse Z reacted to the Mantoux test for the 
first time on February 20, 1945. She exhibited no clinical 
signs or symptoms, and the thoracic skiagram of February 
23, requested on account of the result of the Mantoux test, 
showed the radiological findings in the lungs to be “within 
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normal limits”. From a sample of the content of the fasting 
stomach taken on the same date, a comparatively heavy 
growth of Mycobacterium tuberculosis was obtained. A 
further skiagram on March 8 was also interpreted as 
showing no abnormality. 


Discussion. 

It has been estimated by G. Gregory Kane,“ from 
the study of data collected in nine extensive surveys 
based on the tuberculin test in different countries, that 
at least half the people in civilized communities first 
become infected with tuberculosis after the age of adoles- 
cence has been reached. The rate at which infection 
occurs after the age of sixteen years depends mainly on 
opportunities for frequent and close contact with the 
disease, and the special hazard involved for nursing 
trainees in general hospitals is widely recognized. Atten- 
tion was focused on primary tuberculous pulmonary 
infection in adults by the publication of Heimbeck’s 
classic study of student nurses in Oslo in 1927. Since 
that date numerous similar investigations, based on 
tuberculin testing and thoracic radiography, notable among 
them the meticulously careful and comprehensive contri- 
bution of Malmros and Hedvall,“% have combined to 
swell the flood of literature along this channel. The 
pioneer work of this nature in Australia by H. W. 
Wunderly,™ of Adelaide, merits more than the passing 
mention to which I am obliged to restrict it. It is with 
no wish to discount or in any way underrate the value 
of such researches that I suggest that incontrovertible 
proof of the occurrence of primary tuberculous pulmonary 
infection in adults is best obtained by the study of morbid 
anatomy. Autopsy data would seem to provide a more 
stable foundation upon which to erect a superstructure 
of inference and theory than the insubstantial basis of 
X-ray shadows. 

Such anatomical facts have been provided by the clearly 
enunciated post-mortem findings of Pagel,“ and of 
Terplan,“® the second named having spent eleven years 
in the laboratory and under the tutelage of that foremost 
of all exponents of the “primary complex’, Anton Ghon. 


In terse, incisive sentences Pagel®” has insisted that 
in the post-mortem study of bronchogenic tuberculosis— 
a term which he employs as synonymous with the common 
so-called “adult” type of pulmonary tuberculosis—the 
primary complex is to be found in almost every case, and 
that this statement applies particularly to recent infection 
in young adults. In these the actual primary foci are 
often very small, requiring persistent search on the part 
of the morbid anatomist for their detection. It is not 
to be expected that such foci will be revealed by radio- 
grams, any more than the “Ghon” foci of childhood, which, 
by common consent of radiologists, are not detectable 
until calcification supervenes, or unless the shadow of 
epituberculosis is thrown by perifocal inflammation or 
pulmonary collapse. > 

The serious significance of primary infection in the 
young adult is that post-primary foci, such as that caseous 
change with a predilection for the infraclavicular area 
of the upper lobe of the lung, known eponymously as 
an Assmann focus, are likely to supervene on the primary 
complex in a much shorter time than usually elapses 
when primary infection occurs in childhood. The Assmann 
focus, by its tendency to caseation and cavitation, is 
prone to initiate spread by the bronchi and to promote 
the development of bronchogenic tuberculosis. 

G. Gregory Kane“ and Walter Pagel“? have both 
emphasized the shortness of the interval often observed 
in late primary infection between the establishment of 
the primary complex and the development of bronchogenic 
tuberculosis. The rapid supervention of bronchogenic 
tuberculosis on late primary infection suggests strongly to 
Pagel that the primary focus, the post-primary apical foci, 
and the infra-clavicular Assmann focus, are all phases in 
the evolution of the same process, the post-primary changes 
being referable to hematogenous dissemination from the 
primary complex. 

A very common finding in the thoracic radiography of 
children is that which records the presence of exaggerated 
hilar shadows and notes the absence of any detectable 
lesion in the pulmonary parenchyma. In the primary 

















complex as observed in autopsy work among children, the 
enlargement and caseation of the tracheo-bronchial glands 
are as a rule much more conspicuous than the small Ghon 
granuloma located somewhere in the periphery of the 
lung tissue. It has been noted by Kane®™ as a point 
of difference between the primary complex of childhood 
and that now recognized as occurring in adults, that in 
the adult, caseation in the related hilar glands may be 
less extensive than in the pulmonary focus. This reversal 
in adults of the ratio which obtains so consistently in 
childhood between the glandular and parenchymal com- 
ponents of the primary complex, has also been observed and 
commented upon by Pagel,“ in his discussion of post- 
mortem findings in 13 subjects, of ages ranging from fifteen 
to forty years, who displayed the anatomical changes 
characteristic of primary tuberculous infection. In 
10 of the 13 cases, the initial lesion of primary infection 
was located in the lung, and among these the glandular 
changes were subordinate in dimensions to the patho- 
logical processes in the lung in four. It would appear 
therefore, from these observations, that in primary infec- 
tion in adults enlargement of the hilar glands may not be 
conspicuous either in the anatomical specimen or in the 
skiagram. 

Terplan,™ however, in a review of 23 anatomical 
preparations illustrating recent primary tuberculous infec- 
tion of the lung, which were obtained in the course of 
routine autopsy work on 286 adults, noted that the 
lymph gland involvement participating in the several 
primary complexes was a prominent feature in all, and 
did not differ appreciably from that usually observed in 
the primary complex of childhood. Incidentally, the 
same authority, basing his teaching on morbid anatomy, 
maintains with no uncertain voice that the so-called 
epituberculosis is a process of lobar or lobular atelectasis, 
and the consequence of the occlusion of bronchial lumina 
by tuberculous granulation tissue or some other specific- 
aily tuberculous change, such as caseation. 

And now, if I may revert to the three nurses who 
provoked these observations on late primary infection, 
I would submit that it is not surprising that their 
pulmonary disease was not detected by X-ray examination. 
It is to be remembered that in all three instances the 
radiological and bacteriological examinations were effected 
within a few days of the discovery of tuberculin sensitivity, 
and that such sensitivity had developed within the pre 
ceding three months. It is therefore extremely probable 
that in the three instances specifically under discussion, 
the morbid anatomical process which excited the reaction 
to tuberculin and permitted the recovery of tubercle 
bacilli from the gastric content was in the stage of the 
primary complex, undetectable by radiographic examina- 
tion. Bacteriological methods therefore established the 
diagnosis in what Brailsford has termed the “latent 
negative radiographic period’, which may be defined as 
the interval which elapses between the initiation of 4 
morbid process and its progress to a point at which it 
attains sufficient size and effects such modification of 
density of the affected tissue as will enable it to be 
detected in a skiagram. Brailsford® joins tuberculosis 
and malignant tumours of bone as two conditions in which 
the radiographic “lag”, if I may so describe it, has often 
operated to confuse clinical diagnosis, if not to induce 4 
sense of false security. I suggest that the great majority 
of “early” changes detectable radiologically, the “minimal 
lesions” and “incipient infiltrations’ of radiological 
terminology, are post-primary changes and the opening 
phases of bronchogenic tuberculosis. I further suggest, 
indeed maintain, the necessity for routine bacteriological 
examination whenever the indication exists for thoracic 
radiography for the confirmation of clinical suspicion of 
pulmonary tuberculosis, and emphasize the possibility of 
cultivating Mycobacterium tuberculosis from the gastric 
content before changes wrought in the lung by this 
insidious microorganism can be brought into evidence bY 
X-ray examination. 

Radiographic Suggestion of an Old, Inactive, or Healed 
Process of Pulmonary Tuberculosis. 


On a former occasion” I have ventured to discuss 
the vexed question of the radiological estimation of 
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activity of tuberculous pulmonary disease, and both this 
consideration and the lateness of the hour oblige me to 
treat briefly this phase of my experience, and the scope 
which it has revealed for cultural methods in the diagnosis, 
management of treatment, and public health control of 
pulmonary tuberculosis. 

The findings which I now present were obtained in 
the bacteriological examinations which I endeavoured to 
sustain in parallel with the radiographic survey of the 
Australian Military Forces in this State. I would submit 
that though sufficiently significant, the data obtained in 
the several groups into which it was possible to place 
the service men and women on the basis of the radio- 
logical reports concerning them, are of necessity under- 
estimates. Army requirements for the prompt assessment 
and disposal of recruits determined that the men and 
women of the services should pass the laboratory way but 
once. Had it been possible to comb through them a 
second or even a third time, it is extremely probable 
that the proportion of “positive” bacteriological findings 
would have been raised in all groups. 


Group I. 

In a group of 505 recruits, the radiological reports 
regarding whom indicated the presence of active pulmonary 
disease, the number of positive bacteriological findings 
was 272 or 53-38%. 

Group Il. 

In a second group of 237 recruits, the terms of the 
radiological reports suggested that although the diagnosis 
of pulmonary tuberculosis was not in question, some diffi- 
culty was experienced in formulating an opinion regarding 
activity of the disease. The number of positive findings 
in this series of 237 examinations was 34, or 14-3%. 


Group Ill. 

In the third group are to be placed 374 subjects, for 
all of whom the radiological diagnosis was pulmonary 
tuberculosis, old, healed or inactive. Twenty-one persons 
(56%) among the 374, whose disease was estimated 
radiologically as healed, or at least quiescent, furnished 
positive bacteriological findings, six by cultivation of 
Mycobacterium tuberculosis from the sputum, and 15 by 
cultivation of the organism from the gastric content. 


Group IV. 

In a fourth group are to be considered 224 army 
recruits, the reports concerning whom suggested that 
radiological diagnosis was inconclusive, lying between 
tuberculosis on the one hand and a diversity of patho- 
logical conditions affecting the lung on the other. Of the 
entire group of 224 men, whose pulmonary abnormality 
was doubtful as indicated by their skiagrams, the presence 
of Mycobacterium tuberculosis was demonstrated in 21, 
or 93%, 

Group V. 

Four men, three soldiers and one airman, each of 
whom was shown to be discharging tubercle bacilli, are 
to be placed in a fifth group, by reason of the fact that 
their thoracic skiagrams were passed as affording no 
evidence of pulmonary tuberculosis. Mycobacterium. tuber- 
culosis was cultivated from the gastric content of one 
of these men and from the sputum of each of the other 
three, the identity of all four cultures being confirmed by 
guinea-pig inoculation. 

Having already emphasized the risk of error incurred 
in the too ready acceptance of a radiological report which 
records no deviation from the normal, I propose to restrict 
comment on group V to the case of its fourth member, 
4 young air force recruit. 

This young man, of excellent physique and abounding 
Vigour, was referred to me on January 31, 1941, on the 
fesue of a radiological report of “infiltration in left mid- 
ung; probably non-tuberculous; re-examine in a few weeks”. 

m a specimen of sputum which he provided on the date 
eo mgaeag (January 31) I cultivated Mycobacterium tubercu- 
Psp On February 28, four weeks after his first appearance 

my laboratory, a second thoracic skiagram was interpreted 
a8 not revealing any definitely abnormal features in the 











The report on a third skiagram, dated April 2, 1941, 


lungs. 
“Condition resolved; no X-ray evidence of tubercu- 


read: 
losis.” 

Having cultivated tubercle bacilli from this man’s sputum, 
I viewed this report with some concern, and asked for a 
second specimen of sputum. Again I recovered Myco- 
bacterium tuberculosis, in cultural characters typical, and 
endowed with all requisite pathogenic attributes for the 
guinea-pig. 

In this interesting incident in laboratory experience 
an “infiltration” resolved under radiographic observation 
within two months, and the positive bacteriological finding 
persisted in spite of such resolution. I suggest that the 
recruit on whom these observations were made furnishes 
but another example of late primary infection, and that 
the “infiltration” noted radiographically is explicable on 
the basis of a perifocal exudate, or lobular atelectasis, 
whichever view of epituberculosis may carry the greater 
appeal. 

Discussion. 


The radiological appraisement of the degree of activity 
inherent in a tuberculous process in the lungs has been 
a subject of much debate. One principle which has 
crystallized from the discussion is that, more often 
than not, activity, quiescence, recession or healing in the 
tuberculous lesion cannot be assessed radiologically from 
the evidence afforded by a single film, and that an opinion 
of this nature should be based on observations over an 
adequate period by means of serial skiagrams. This 
requirement, of course, could not often be met in the 
exigencies of the situation in which mass radiography 
of service personnel was instituted, delay in decision being 
inadmissible on the same grounds as those which deter- 
mined a single bacteriological examination. Another 
fact which has emerged is that even when the foregoing 
condition is fulfilled, and nothing is lacking in technical 
procedure or care and/or experience on the part of the 
observer, radiology is not without its limitations, particu- 
larly in the recognition of recent primary infection, and in 
the decision that a focus of tuberculous pulmonary disease 
is inactive or healed. 

It is in relation to healing that a positive and emphatic 
statement, dictum of physician, radiologist or pathologist, 
is never justified. Many researches have shown that a 
high proportion of apparently old, dry-caseous and calcified 
foci in lungs and lymphatic glands harbour viable and 
virulent tubercle bacilli. In an exhaustive study of latent, 
unsuspected and even apparently healed tuberculous foci 
in the lungs and tracheo-bronchial glands of 169 subjects 
who had died from causes other than pulmonary tuber- 
culosis, Opie and Aronson™ demonstrated that the material 
derived’ from such foci induced tuberculosis in guinea-pigs 
in 30% of cases. Among the lesions investigated were 
fibrous apical scars, to all appearance soundly healed, and 
in some instances indeed showing no microscopic evidence 
of persisting tuberculosis; approximately one-fourth of such 
scars were proved to enclose living tubercle bacilli. Fibro- 
caseous lesions of the pulmonary apex, unsuspected clinic- 
ally, and discovered incidentally in routine autopsy work, 
in most instances accommodated virulent tubercle bacilli. 
If, then, the pathologist, in his favoured position, with 
the dissected specimen at his disposal, cannot without 
resort to bacteriological methods determine healing in the 
sense that no viable tubercle bacilli remain, at what dis- 
advantage is the radiologist, restricted to a silhouette, and 
shackled to a shadow! A realization of the frequent failure 
to attain what might be termed academic healing should 
not precipitate pessimism; the very subjects of Opie and 
Aronson’s observations established a modus vivendi with 
the tubercle bacillus and eventually died of other causes. 


Conclusion. 

It was part of my original plan to have included some 
discussion of the question of tubercle bacillus “carriers”, 
but I fear that I may have already asked too much 
of your interest and patience. In conclusion I would say 
that the best tribute that our generation can pay to 
Mathison and to others of his calibre, who, as he did, 
elect to follow a course of scientific endeavour, who count 
it not sacrifice but fulfilment to “scorn delights and live 
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laborious days” in the elucidation of scientific truth, is 
to work untiringly for the due recognition of scientific 
workers. Partly as the result of the stress and acceleration 
of war, which heavily underlined the dependence of all 
the contending nations on their scientific workers, and 
largely as the outcome of the achievements of research 
workers in the emergency, there are signs that the standing 
in the community of the devotee of pure science is 
advancing. The medical profession, both as an organized 
body and as an aggregate of individuals, cannot escape the 
obligation to inculcate and foster a community sense which 
will ensure the economic status of research workers, and 
to rectify the long-standing anomaly of the discrepancy 
between the emoluments of practice and those which 
have accrued to workers in medical science. 


It remains now for me to thank you for your attention 
and to express the hope that I have fulfilled in some 
degree the privileged and responsible task allotted me. 
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PHARMACOLOGY OF PHOSGENE.* 





By E. R. TRETHEWIE, 


From the .Department of Physiology, University 
of Melbourne. 





Mvucu speculation has centred round the cause of the 
pathological changes in phosgene poisoning. Since phos- 
gene is unstable in a watery medium, liberating hydro- 
chloric acid, some suggest that this may be the Jirectly 
injurious agent liberated in intimate contact with the cell. 
Others believe that other compounds may be formed— 
for example, combination with amino group and 
combination with sulphydryl compounds. This latter 
hypothesis refers actually to diphosgene. 

The present paper shows that both histamine and 
slow-reacting substance are liberated from the isolated 
perfused lung by phosgene. Furthermore, when the specific 
histamine inhibitor thymoxyethyldiethylamine is injected 
into guinea-pigs after their exposure to phosgene there is 
a highly significant reduction in the mortality when a 
c.t.2 about 25% above the LD, is used. 

Bovet and Staub™® showed that thymoxyethyldiethyl- 
amine inhibited histamine shock and anaphylactic shock, 
and this substance was shown to have a specific histamine 
inhibiting effect by Rosenthal and Brown.” 


METHOD. 
Isolated Organs. 

The lung of the guinea-pig and guinea-pig jejunum were 
used as test organs. 

Lung of the Guinea-Pig. 

The guinea-pig lung was perfused via the pulmonary 
artery with oxygenated Tyrode’s solution at a rate of one 
or two millilitres per minute, as described by Feldberg 
and Kellaway.” The lung was ventilated by a pump 
delivering 0 to 500 millilitres per stroke, which could be 
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Fieurs I. 


Diagram of apparatus used for delivering phosgene 
ung. 


varied. The rate was 23 strokes per minute to allow 
efficient drainage of the lung, though the average breathing 
rate of these pigs was 90 respirations per minute. Air 
from the pump passed to the apparatus shown in Figure I. 
By means of the clips C and forceps F, delivery could be 
made through the by-pass or the chamber (volume 4,700 
millilitres). The phial of phosgene, P (weighed), was 
broken by manipulation through the rubber tubing. The 
glass was filed slightly before introduction. The forceps 
allowed rapid change-over from chamber to by-pass. The 
tracheal cannula had a tube sealed in at right angles near 
the animal end and led back to the pump through 4 
charcoal container. The stroke volume through the by- 
pass was 75 millilitres and the lung was continuously 





1 Submitted to the Chemical Defence Board, Australia, 0 
August 4, 1943. Released for publication on February 24, 1947 
2¢.t, = concentration (milligrammes per cubic metre) x time 
of exposure (minutes). 
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hyperventilated. The stroke volume was increased to 300 
to 350 millilitres for the 0-5, 1:0 or 2:0 minutes of exposure, 
and since the air now passed to a volume of 4:7 litres the 
pressure and ventilation were much reduced. Samples 
of the perfusate were collected for ten minutes before 
exposure and after exposure for nil to five, five to fifteen, 
fifteen to thirty, and thirty to sixty minutes, and then 
hourly. Portions of the samples were immediately boiled. 
Lung extracts were made by grinding the material with 
silica in Tyrode’s solution and boiling it. 


Guinea-Pig Jejunum. 

The guinea-pig jejunum was suspended in a 14-millilitre 
bath of Tyrode’s solution. Afi»: administration of 
histamine the bath was washed out in eight or twelve 
seconds, according to the activity of the gut. Slow- 
reacting substance, unless it is otherwise stated, was left 
in contact for thirty seconds and then washed out. 


Cat Blood Pressure. 

The cat being under ether and chloralose anesthesia, 
the blood pressure was recorded from the carotid artery, 
the vagi were cut and injections were made into the 
femoral vein. 

Experiments in Vivo. 

Guinea-pigs were weighed and exposed to phosgene for 
twelve minutes in two cages introduced into a one-metre 
chamber. Four animals were placed in each cage, which 
was divided into four compartments. In one cage one of 
the two guinea-pigs in the inner parts of the cage received 
treatment with the drug after exposure to phosgene and 
the other was used as a control. A similar procedure 
was adopted with the two guinea-pigs in the outer portion 
of the cage. In the other cage the two upper parts and 
the two lower parts were treated similarly to those in the 
first cage. Paired animals were of approximately equal 
weight. 

The concentration of phosgene in the one-metre chamber 
was estimated by the chloride method by Miss Hunt 
(M.S.L.), samples being taken at the beginning and end 
of the exposure. Previous work with the cylinder of 
phosgene and chamber used showed an agreement of 79% 
to 108% (with an average of 90%) for fifteen estimations 
made by the urea and chloride methods. 


Drugs. 
Histamine was estimated as histamine acid phosphate. 
Standard slow-reacting substance was a purified sample 
prepared by Feldberg, Holden, Kellaway and Trethewie.® 
The thymoxyethyl-8-diethylamine hydrochloride used was 
prepared by Dr. P. Fantl, of the Baker Medical Research 
Institute. 
RESULTS. 
Experiments on Isolated Organs. 
The results of experiments on isolated organs are as 
follows. 


1. The Effect of Phosgene (Mixed with Tyrode’s 
Solution) on the Jejunum of the Guinea-Pig. 


A phial of phosgene was broken under Tyrode’s solution 
in a tall narrow cylinder. In one experiment 68 milli- 





grammes of phosgene were mixed with eight millilitres of 
Tyrode’s solution, and doses of one millilitre were left in 
contact with the gut for thirty seconds after the bath had 
been washed out. The gut then gave a depressed response 
to histamine. The solution was highly acid to litmus and 
when neutralized with 5% sodium hydroxide solution drop 
by drop was without effect on the gut in doses of one 
millilitre. The lung perfusate obtained after exposure to 
phosgene was always neutral to litmus. The findings in 
another experiment are shown in Figure III. Phosgene, 
83 milligrammes, was mixed with 10 millilitres of Tyrode’s 
solution; two millilitres were removed and the remainder 
was neutralized with 0-22 millilitre (by weight) of 5% 
sodium hydroxide solution. At N (left-hand panel) a dose 
of one millilitre of neutralized solution is without effect 
on the gut. At P (right-hand panel) relaxation followed 
by contraction one minute after the application occurred 
after the injection of one millilitre of the initial acid 
solution. At N one millilitre of the neutralized solution 
was still without effect. 

In lung perfusion experiments, if all the phosgene was 
to be equally distributed in all the samples, the amount 
found in the last sample of experiment IV (Table I), 
which contained activity equivalent to a 1 in 20,000,000 
concentration of histamine, would be 0-3 milligramme per 
millilitre, while 8 milligrammes of phosgene per millilitre 
of Tyrode’s solution (neutralized) are without effect on 
the gut. If all the phosgene was to pass to the first 
sample (five minutes), the maximum concentration would 
be eight milligrammes of phosgene per millilitre. The 
activity of the perfusate increased with the duration of 
perfusion, while if such activity was due to phosgene it 
should decrease. Further, there was a delay of sixty 
seconds before contraction of the gut occurred; this was 
not the case with the samples tested (Sections 2 and 3), 
and in addition these samples were of neutral pH. 

The effect of the phosgene when mixed with Tyrode’s 
solution is evidently due to the presence of the acid 
formed: 

COCI, + HOH — CO, + 2HCI. 


The Tyrode’s solution is insufficient to buffer this hydro- 
chloric acid when the phosgene is added in the proportion 
of eight milligrammes per millilitre; but when only a 
portion of the phosgene reaches the lung (as is the case 
in perfusion experiments) and reaction occurs in the lung 
tissue (which is a good buffer), the outflowing perfusate 
is neutral. It is possible that some other compound may 
be formed by interaction of phosgene with the lung; but 
the important fact is that the responses to be described in 
the next sections cannot be attributed directly to phosgene. 


2. Liberation of Histamine from the Isolated Perfused 
Lung of the Guinea-Pig. 

Control Experiments.—The guinea-pig lung can be per- 
fused with Tyrode’s solution without histamine being 
detected in the perfusate (Bartosch, Feldberg and Nagel). 
In two control experiments the lung was ventilated at 23 
strokes per minute, and after ten minutes the air was 
passed through the chamber (which was free of phosgene) 
for one minute. Ventilation was then continued through the 
by-pass. In one experiment the lung weighed 2:4 grammes 
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before the experiment and 5:7 grammes after the experi- 
ment. No histamine was detected in one-millilitre doses 
of samples collected for six hours after the by-pass was 
opened nor in the ten-minute sample collected before it 
was closed. The dried lung contained 60 microgrammes 
of histamine per gramme in the control piece of lung 
removed at the beginning of the experiment, and the dried 
perfused lung contained 56 microgrammes of histamine 
per gramme after perfusion. The volumes of the perfusate 
samples were 20, 8-8, 17-5, 19-5, 51:5, 61, 55, 38, 32 and 27 
millilitres respectively. The rate of flow was more readily 
maintained in these control experiments. In the other 
control experiment perfusate was collected for two hours; 
no histamine was detected in it, and the content of the 
lung was 48 microgrammes of 
histamine per gramme. The findings 
in this experiment are shown in 
Figure II, lower panel. At 1, 2, 3 
and 4 no response is seen after 
the injection of 0-8 millilitre of 
the sample (15 millilitres; 1), 
obtained ten minutes before ventila- 
tion through the chamber, nor in 
samples obtained after nil to fifteen 
minutes (12 millilitres; 2), after 
fifteen to sixty minutes (45-5 milli- 
litres; 3) and after one to two 
hours (30 millilitres; 4). At 1, 
2:0 milligrammes, and at 1’, 2-6 
milligrammes of lung extract 
(boiled) were tested. 


Phosgene Exposures.—In_ six 
experiments the lung was venti- 
lated with phosgene. The details 
of one experiment were as follows. 

The lung, weighing 1:26 grammes 
before exposure, was perfused with 
Tyrode’s solution at a rate of two 
millilitres per minute and venti- 
lated at a rate of 23 strokes per 
minute, 75 millilitres of air being 
blown into the circuit at each 
revolution of the pump. Twenty 
millilitres of perfusate collected for 
ten minutes contained no histamine 
when tested on the isolated guinea- 
pig jejunum. The phial was then 
broken, the by-pass was closed and 
the chamber taps were opened. 
Ventilation was increased to 350 
millilitres for twelve beats during 
one minute, when the volume was 





Ficurp II. 
Responses to perfusate 45ain reduced to 75 millilitres. The 


of the isolated jejunum 
from three nm oo by-pass was again rapidly opened 


a oe — . by removal of the artery pon 
panels: phosgene €X- the chamber was clamped off wit 
75.000 a pr oyennen forceps and the ventilation rate 
tively. Lower panel: was returned to 23 strokes per 
fomtrclpenac o" o.f¢ minute. Samples were collected for 
microgramme of hista- Dil to five, five to fifteen, fifteen 
mine. The unlettered to thirty and thirty to sixty 
po ener ery 8 gy A a minutes, and hourly thereafter for 
gramme of histamine, 2 further five hours. Portions of 
Time in minutes, details the samples were boiled, and the 
in text. volumes were 13°5, 13-5, 5:0, 41:5, 
61:0, 57°5, 48-0, 44-5 and 43-0 milli- 
litres respectively. The first sample after exposure con- 
tained activity equivalent to a 1 in 25,000,000 concentration 
of histamine, and the histamine concentration of the 
succeeding samples were 1 in 25,000,000, 1 in 20,000,000, nil, 
nil, nil, 1 in 40,000,000, nil and nil respectively. Figure II 
(upper panel) shows at 1, no response to one millilitre of 
the sample obtained before exposure to phosgene, and at 3 
and 2 the responses to one millilitre of the samples col- 
lected five to fifteen and nil to five minutes after exposure, 
equivalent to 0:04 microgramme of histamine. Tracheal 
fluid began to appear at eleven minutes, and it was profuse 
at thirty-three minutes, bubbling being noted in the 
tracheal cannula. This had cleared in sixty-five minutes, 





and glassy edema of the lung was evident at one and a 
quarter hours. The lung weighed 3-7 grammes after per- 
fusion, and when dried with filter paper contained 45 
microgrammes of histamine per gramme. The control 
piece of lung removed before exposure contained 50 micro- 
grammes of histamine per gramme. The amount of 
phosgene released into the chamber was 93 milligrammes 
by weight, the initial concentration being 19,800 milli- 
grammes per cubic metre at the beginning of the exposure 
and 10,200 milligrammes at the end of the exposure, since 
4-2 litres of air were added (though only a fraction of this 
entered the lung, the remainder being removed by the 
pump). This gives a nominal c.t. of 15,000. A record of 
all the exposures is shown in Table I. It is seen that in 
general there is an earlier and larger output with the 
higher concentrations. The initial smaller output in the 
case of Experiment VIII might be explained by the fact 
that in that experiment there was considerable “fixation” 
of the lung after fifteen seconds’ exposure, little further 
ventilation of the lung occurring for the remainder of the 
minute, so that the ingress of phosgene was diminished. 
For this reason ventilation was continued with the phos- 
gene for two minutes in this instance. This “fixation” 
during ventilation under positive pressure can be explained 
only by bronchoconstriction. This effect was also evident 
in Experiment V (Table I), appearing after five seconds. 
In Experiment III it appeared five to ten seconds from 
the beginning of exposure and was still evident at thirty 
seconds, and recovery occurred after two and a half 
minutes. Figure II, centre panel, shows the findings in 
Experiment III.(Table I). At 1, one millilitre of per- 
fusate collected before exposure is seen to be without 
effect on the gut, while at 9, one millilitre of perfusate 
collected during the fifth hour of perfusion is equivalent 
to 0:04 microgramme of histamine. 


3. The Liberation of Slow-Reacting Substance from 

the Isolated Perfused Lung of the Guinea-Pig. 

Feldberg and Kellaway™ have described a substance 
formed and liberated by venom, which produces contrac- 
tion of the gut after a latent interval, followed by slow 
relaxation and by characteristic after-changes in the 
excitability of the gut. Feldberg, Holden and Kellaway” 
have also shown that this substance is produced by the 
action of venom on egg yolk. Kellaway and Trethewie” 
have shown that a similar substance is liberated from 
the isolated perfused lung of the dog by volatile anzs- 
thetic agents. This substance has been designated “slow- 
reacting substance”. Phosgene may be found as an 
impurity in chloroform and may in part account for its 
lung injurant effect. 

The lung can be perfused with Tyrode’s solution at a 
rate of one or two millilitres per minute for six hours, 
with no slow-reacting substance or only traces appearing 
in the perfusate when one millilitre doses (unboiled) are 
tested on the isolated jejunum of the guinea-pig and left 
in contact for thirty seconds. If traces appear, they 
diminish as the perfusion proceeds. In the two control 
experiments shown in Table I, only traces of slow-reacting 
substance appeared in the perfusate (Experiment I), and 
these had disappeared by the fifth hour, while in the 
other (Experiment II) no slow-reacting substance was 
detectable. 

In five of the six experiments, after exposure to phes 
gene slow-reacting substance was found to be liberated 
in the perfusate. In the remaining experiment (high c.t.) 
it was not sought. Unboiled samples were left for some 
days for further testing to allow the amounts of histamine 
present to be inactivated, while histamine outputs were 
tested on boiled samples on guts insensitive to slow- 
reacting substance. Slow-reacting substance keeps reason- 
ably well for some days in the perfusate. In this way 
slow-reacting substance effects were able to be detected 
more clearly. The findings in one experiment (Experiment 
VII, Table I) are shown in Figure III (middle panel). 

These tests were made five days after the perfusion. 
It is seen that at 1 a negligible response occurred to one 
millilitre of unboiled perfusate collected before exposure 
and left in contact with the gut for thirty seconds. At 
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2, 3 and 4 slow-reacting substance was detected in the 
samples collected nil to five, five to fifteen, and fifteen to 
thirty minutes after exposure. Thereafter there was a 
decline till the fifth and sixth hours (9, 10), when there 
was again an increase. The latencies of the responses were 
five, four, four, five, five, five, five, five and five seconds 
respectively. The bath was washed out at thirty seconds 
in each case. The interval between the testing of the 
samples was eight minutes. In the lower panel similar 
responses are seen to samples obtained from Experiment 
IV (Table I). It is noted also that there are after-changes 
in the excitability of the gut to histamine, shown by the 
immediate contractions. In this instance there was an 
initial output followed by a fall and again a rise. It is 
seen that sample 10 still contained some histamine, shown 
by the sharp immediate contraction (10). This was fol- 
lowed by a further contraction at eighteen seconds. The 


Ficurp III. 


Responses of isolated jejunum from four guinea- 
pigs. Upper panel: responses of two jejuna 
to histamine (unlettered contractions), to mixture 
of phosgene and Tyrode (P), and to neutralized 
solutions of phosgene and Tyrode (N). Middle 
panel: responses to perfusate from lung exposed 
to phosgene at c.t. 15,000. Lower panel: responses 
of two jejuna to perfusate from lung exposed to 
phosgene at c.t. 5,800. The unlettered contractions 
are to 0-1 microgramme of histamine. Time in 
minutes, details in text. 


latencies of the responses were (with the exclusion of 
1 and 10), ten, fifteen, five and four seconds respectively. 
The samples were left in contact with the gut for thirty 
seconds. The gut did not respond to one millilitre of 
Tyrode’s solution to which phosgene was added in the same 
Proportion as if all the phosgene had passed into the 
first sample of perfusate and then been neutralized. 


4. Inhibition of Histamine Activity in the Perfusate 

by Thymoxyethyldiethylamine Hydrochloride. 

The inhibition of the effect of histamine on the cat’s 
blood pressure by thymoxyethyldiethylamine is shown in 
Figure IV. The carotid blood pressure of a cat weighing 
25 kilograms was recorded (ether and chloralose anzs- 
thesia was used and the vagi were cut). At H, one milli- 
litre of histamine (1 in 2,000,000) was injected into the 
femoral vein, depression of blood pressure being produced 
(left-hand panel). Between the first and second panels 
six mMilligrammes of thymoxyethyldiethylamine were 
injected intravenously during a period of six minutes 
forty-five seconds. The blood pressure fell. Responses at 








H (middle panel) to injections of histamine (1 in 
2,000,000) made at 11:5 and 16-5 minutes were negligible. 
The response to the injection made at 24:5 minutes (H, 
right-hand panel) shows some recovery. 

While it appears most likely that the substance causing 
immediate contraction of the gut in these experiments is 
histamine, further proof is available. It is to be noted 
that Feldberg and Kellaway” have shown that the 
immediate contraction of the gut caused by lung extracts 
can be wholly accounted for by histamine. In this paper it 
is not possible to compare the outputs so measured with 
depression of the cat’s blood pressure, since the concentra- 
tion was too small. However, thymoxyethyldiethylamine 
is relatively specific in inhibiting the action of histamine 
(Rosenthal and Brown®), and it therefore supplies a 
ready proof that the substance whose presence is so deter- 
mined on the gut is histamine. This is illustrated in 
Figure V. At 10, an immediate response to one millilitre 
of the boiled sample obtained during the sixth hour after 
exposure to phosgene (c.t. 5,800) and left in contact with 
the gut for eight seconds is seen. This is equivalent to 
0:05 microgrammes of histamine approximately. At T, 


Figure IV. 


Cat’s blood pressure in millimetres of mercury. 
in minutes, details in text. 


Time 


5-0 microgrammes of thymoxyethyldiethylamine were 
injected into the bath. At five minutes one millilitre of 
sample -10 was again injected into the bath (10). No 
response occurred. At six minutes, one microgramme of 
thymoxyethyldiethylamine was injected to replace the one 
millilitre of Tyrode’s solution displaced in the injection of 
sample °10 (not marked). At h, 0-04 microgramme of 
histamine was without effect on the gut. After the bath 
had been washed out several times the response to hist- 
amine returned (right-hand -panel), and it is seen that at 
N there was no response to one millilitre of Tyrode’s 
solution containing eight milligrammes of phosgene 
neutralized with sodium hydroxide solution. The maxi- 
mum amount of phosgene that could be in one millilitre 
of sample 10, if all had passed to the perfusate, is 0:3 
milligramme. 


5. The Effect of Thymoxyethyldiethylamine Hydro- 
chloride on Slow-Reacting Substance (Standard) 
and Slow-Reacting Substance in the Perfusate 

from Lungs following Exposure to Phosgene. 

The response of the gut to slow-reacting substance is 
little affected by doses of thymoxyethyldiethylamine which 
abolish the response to 0:1 microgramme of histamine. 
This is shown in Figure VI. In the two upper left-hand 
panels the responses to 100 microgrammes of standard 
slow-reacting substance began slightly after eight and 
eleven seconds at S, and the main response occurred at 
thirty seconds, just before the bath was washed out. 
Between the middle and right upper panels five micro- 
grammes of thymoxyethyldiethylamine were injected into 
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the bath, and after four minutes another 100 microgrammes 
of standard slow-reacting substance were injected (at S). 
After a latent period of thirty seconds contraction of the 
gut occurred; but since gut sometimes contracts when the 
bath has been washed out after treatment with thymoxy- 
ethyldiethylamine, the bath was not washed out till two 
minutes later, after which a further five microgrammes of 
thymoxy salt were injected. At H no response occurred to 
0:1 microgramme of histamine, while prior to the treat- 
ment there was a good response to histamine (not shown 
in the upper panel). At W the bath was washed out. 
Slow-reacting substance liberated by phosgene is simi- 
larly unaffected by thymoxyethyldiethylamine. In the 
lower panels of Figure VI a similar procedure was adopted, 
and at 2, 0-65 millilitre of the sample obtained from nil 
to five minutes 
after exposure 
to phosgene 
(c.t. 5,800) 
caused a con- 
traction after 
a latent period 
a of fifteen 
seconds before 
Fr treatment; 
after treat- 
ment (at 2, 
third panel) 
the latent 
period follow- 
ing 0°65 milli- 
litre of this 
sample was ten 
seconds and 
Ficurs V. 
Responses of isolated jejunum to perfusate ‘B® ances ep 
from lung exposed to phosgene at c.t. 5,800. WS only 
The unlettered contractions are to 0: slightly im- 
microgramme of histamine. At h, 0-04 paired. The 
microgramme of histamine. Time in minutes, responses at 1 
to 0-65 milli- 


details in text. 

litre of the sample obtained before exposure to phosgene, 
at H to 0-1 microgramme of histamine after treatment with 
the thymoxy salt, and at N and N’ to one millilitre of 
Tyrode’s solution to which phosgene was added in the 
proportion of eight milligrammes per millilitre and 
neutralized (left in contact for thirty seconds and four 
minutes respectively), were all without effect. 


| 
} 
‘ 
‘ 





Experiments In Vivo. 
1. Reduction of Mortality by Thymoxyethyldiethylamine. 

Four groups of eight animals were exposed to phosgene 
at c.t. 1,500, 1,800, 2,250 and 2,300. Two animals in each 
cage of four were treated after exposure with 80 milli- 
grammes per kilogram of body weight of thymoxyethyl- 
diethylamine hydrochloride in Tyrode’s solution (100 milli- 
grammes per millilitre); the fluid was injected sub- 
cutaneously, and the remaining animals were treated with 
an equal volume of Tyrode’s solution. The Tyrode’s solu- 
tion injections were made as a control, since struggling, 
though slight, may occur when the animals are handled, 
and this may increase the mortality rate. 

The results are shown in Table II, where deaths are 
recorded. In Group I the injections of the treated animals 
were made 3-0 to 5-5 minutes after exposure. The times for 
Groups II, III and IV were 5:0 to 8:0, 7-5 to 12:0 and 5:0 to 
6-5 minutes respectively. Since the exposure to phosgene 
lasted twelve minutes, the periods from the beginning of 
exposure to treatment varied from fifteen to twenty-four 
minutes. 

Thus 14 deaths occurred among the 16 untreated animals 
and six deaths among the 16 treated. There were 10 
survivals among the 16 treated animals and only two 
survivals among the 16 untreated. Of the animals which 
died, seven of the untreated died in six hours, while all 
the treated animals were alive at that time. The six 
deaths in the treated group occurred overnight, while six 
more deaths occurred among the untreated animals over- 
night. It is known that two of the last-mentioned died in 
seven hours; the fourteenth death in this group occurred 


at the end of the third day. 











The weights of the treated animals varied from 260 to 
440 grammes, the average being 342 grammes, while the 
weights of the controls varied from 265 to 455 grammes, 
the average being 359 grammes. The sizes agree closely 
and, if anything, one might expect a slightly higher mor- 
tality rate among the lighter guinea-pigs which were 
treated. This, therefore, does not detract from the sig. 
nificance of the figures obtained. 

The figures may be placed in a 2 x 2 table (Table III) 
and exact treatment (binomial theorem) gives a chance 
probability of 0-0046, which is highly significant. The 
probability that the treatment does not lower the mortality 
rate on the figures given is 1 in 219, which is very low, 
and so the significance for the value of the treatment is 
high. 

2. Lung G@dema and Heart Size. 

Post-Mortem Findings (Animals which Died).—All 
lungs showed gross edema and congestion. Among the 
animals which died, the variation in the ratio of lung 
to body weight in the treated animais was 0-021 to 0-027. 
The average was 0:024. In the case of the untreated 
animals the average 
was 0-021 with a 
variation of 0-016 to 
0-027. Thus in the 
treated animals at 
death there is an 
increase in cdema in 
the lung of 14%, 
and if this is sig- 
nificant it is pos- 
sible for animals 
which are _ treated 
with thymoxyethyl- 
diethylamine to have 
more edema of the 
jung before they die. 
There is a_ close 
correlation between 
edema of the lung 
and death, and it is 
possible that this 
difference indicates 
that there is 4 
systemic effect which 
is nullified by the 
treatment and which 
can in part account 
for death. The only 
systemic effect likely 

inhibited 


i to be 
! H 2WH N N by thymoxyethyl- 
diethylamine is that 
of histamine. This 


statement still holds 
thymoxy- 








Ficurp VI. 
Responses of the isolated jejunum even if 


from a guinea-pig. Upper panel: : 
responses -of jejunum to standard ¢thyldiethylamine it 
slow reacting substance (100 micro-_ self causes pul- 
gramme) at S._ Between second and monary changes such 
third sections 5 microgrammes thy- tion and 
moxyethyldiethylamine injected into 48 congesti . 

bath. slight cdema, which 


wer panel: responses to per- 
fusate from lung exposed to phosgene jg g possibility. The 
ratio of heart weight 


at c.t. 5,800. At H response to 0-1 

microgramme histamine. Time in 
to body weight was 
00054 among the 


minutes, details in text. 
treated (variation 0-0051 to 0-0063) and 00058 among the 
untreated (variation 0-0042 to 0-0066). 

Post-Mortem Findings (Survivors).—The  survivilg 
animals were killed by a blow on the head. Of the animals 
which survived, those in Group III (Table II) were killed 
after fourteen days. In one of the treated survivors some 
congestion of the middle and upper lobes and of the apex 
of the lower lobes was present with dorsal congestion, and 
in the other moderate dorsal congestion only. The 
untreated survivor had almost normal lungs. The 
survivors of the next group (Group II, Table II) were 
killed at eighteen days, and the treated animals all 
had practically normal lungs. The untreated survivor 
had congestion on the dorsum of the lungs at this time. 
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In Group IV (Table II) the treated survivors were 
killed at twenty-one days. In one some congestion 


of the right lung and slight congestion of the left lung 
were present, in one some congestion was found in both 
lungs, and the other had almost normal lungs. There were 
no untreated survivors in this group. The treated survivor 
in Group I was killed after twenty-one days and had 
normal lungs. Again there were no untreated survivors. 

Comparison of Figures.—The ratio of lung weight to 
body weight among the treated survivors killed after 
fourteen and eighteen days averaged 0-010 (six animals; 
variation 0:006 to 0-016), while among the untreated the 
average was 0-013 (two animals; variation 0-009 to 0-016). 
The ratio among the treated survivals killed after three 
weeks (four animals) was 0-010 (variation 0-008 to 0-012), 


TABLE IT. 























and there were no untreated survivors. The corresponding 
figures for the ratio of heart weight to body weight were 
00042 (treated animals; variation 0-0029 to 0-0060) and 
00049 (untreated animals; variation 0-0023 to 0-0074; 
killed at fourteen and eighteen days). In the remaining 
treated survivors killed at three weeks the average ratio 
was 0:0032 (variation 0:0029 to 0-0036). 


3. Symptoms. 

It was noted that in Group III the uninjected animals 
were huddled together six hours after exposure and one 
had died. The injected animals appeared relatively lively. 
Similarly the treated animals in Group II were noted to 
be more lively during the day of exposure than the 
untreated animals, though the latter were still alive. This 
finding was general. It may be that this is an indication 
of inhibition of a systemic effect. 


TABLE III. 





Untreated. 


Fate of 
Animals. 


Treated 





Died 
Lived 











Total .. 





DISscUSSION. 

Most, if not all, of the changes in phosgene poisoning 
can be attributed directly or indirectly to the changes 
occurring in the lungs. The most prominent change in the 
lungs is the development of edema, which becomes appreci- 
able only after a number of hours and is frequently not 
maximal for twenty-four to forty-eight hours. With larger 
doses of phosgene this appears earlier, and it is not 
impossible that a similar mechanism is responsible. With 
Massive doses death may occur rapidly without evidence 
of edema. It has been shown that a substance producing 
immediate contraction of the guinea-pig gut is liberated 
by phosgene and that this effect is not produced by 
Phosgene when mixed with fluid used for perfusion. 
Normally histamine causes a contraction of the gut within 
One second of addition to the bath, though when the gut 
is tired, especially with dilute solutions (1 in 10,000,000), 
there may be a delay of up to three seconds before con- 
traction. Slow-reacting substance normally produces a 





response in the gut after a delay of ten to fifteen seconds. 
Occasionally the response may occur in five seconds, but it 
is always to be distinguished from the response to hist- 
amine by the delay in relaxation on washing out of the 
bath; relaxation is immediate with histamine. Sometimes 
the delay in response to slow-reacting substance is thirty 
seconds (for example, Figure VI). The output of hist- 
amine does not appear before some hours with a low c.t. 
(2,100 to 5,800); but with a high c.t. (10,000 to 26,000) 
histamine occurs in traces in five to fifteen minutes after 
exposure. Once with a c.t. of 15,000 some histamine was 
detected in the sample obtained nil to five minutes after 
exposure. 

Slow-reacting substance is also liberated by phosgene 
and tracheal fluid appears. It has been noted that in the 
case of the Welchii group of toxins slow-reacting substance 
is liberated in guinea-pigs by C but not by A or B, and 
tracheal fluid occurs only in the case of C (Kellaway and 
Trethewie®™ ), 

The injection of thymoxyethyldiethylamine hydro- 
chloride fifteen to twenty-four minutes after the beginning 
of exposure in a subcutaneous dose of 80 milligrammes 
per kilogram lowered the mortality rate from 88% to 38% 
in a group of 32 animals, half of which were treated and 
half used as controls. The survival rate was increased 
from 12% to 62%, an increase of five times. These figures 
have been shown to be highly significant (binomial 
theorem). Since this drug is a specific inhibitor of 
histamine, these results are good confirmatory evidence 
of the importance of the role of histamine in phosgene 
poisoning indicated by the findings obtained with isolated 
organs. Slow-reacting substance is far less toxic in its 
immediate effect than histamine (Kellaway and 
Trethewie™); but since an impure sample only was 
available for test, little can be said of this aspect. Since 
the six-hour mortality rate was nil among the injected 
animals and seven-sixteenths among the controls, while 
the overnight mortality rates were comparable in the two 
series, it is possible that a further injection of thymoxy 
salt may lower the mortality. It is also known that two 
more of the untreated animals died within seven hours. 
In this preliminary work one hesitated to give a further 
injection at the critical stage, since struggling of 
the guinea-pig during the injection might have increased 
the mortality rate and clouded the result. As it is, for 
the figures obtained the likelihood that the treatment 
was not effective is about 1 in 218-7, which is highly 
exceptional. Therefore the treatment has a highly sig- 
nificant effect in lowering the mortality rate. 

Since the lungs of the treated animals which died were 
on an: average 14% heavier than those of the untreated 
animals which died, and since during the day of injection 
the treated animals appeared more lively than the controls, 
it is possible that some general systemic effect is partly 
responsible for death, though to a very minor degree. 
This may be due primarily to phosgene being absorbed 
and producing direct systemic effects or reacting to form 
another toxic compound, or secondarily to liberation of 
histamine. or to absorbed histamine from the lung. Since 
thymoxyethyldiethylamine had an effect on the animals 
while the lungs were relatively normal (soon after expo- 
sure), this fact suggests that in the final analysis 
histamine may be the important agent. 

It would appear at first that the amounts of histamine 
liberated were so small that they would be without effect. 
This is not the case. A definite contraction was obtained 
from the gut to fluid obtained from the lung diluted 1 in 14 
in the gut bath. If the vessels of the lung, in intimate 
contact with the cells liberating the histamine, are equally 
as active as the gut—and they would appear to be so 
since injection of one millilitre of histamine (1 in 
2,000,000) when diluted in the blood stream of the animal 
materially lowers the blood pressure (Figure IV)—then 
the vessels in the lung will dilate to the histamine 
liberated. The vessel wall will also be damaged and fluid 
will pass to the tissue spaces, producing edema. Since 
the histamine is only slowly inactivated by the perfusate, 
the effect will persist for hours and increase with increased 


histamine output. 
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The lung was purposely hyperventilated to bring out 
this edema fluid during perfusion so that it could be 
tested; but the experiment does not indicate that histamine 
ordinarily passes from the lungs to the blood in any great 
amount, though from the remarks concerning symptoms 
discussed earlier a little may pass out in this way. 

The above findings apply to the guinea-pig. It has been 
shown by Staub” that a small dose of thymoxyethyldi- 
ethylamine produces alarming symptoms in the human. 


SumMMaARY. 

1. The liberation of histamine and slow-reacting sub- 
stance from the isolated guinea-pig lung by exposure to 
phosgene (c.t. 2,100 to 26,000) has been shown. 

2. Thymoxyethyldiethylamine inhibits the response of 
the isolated jejunum of the guinea-pig to perfusate con- 
taining histamine liberated by phosgene, but only slightly 
affects the response to liberated slow-reacting substance. 

3. Thymoxyethyldiethylamine injected subcutaneously in 
a dose of 80 milligrammes per kilogram after exposure 
to phosgene lowered the mortality rate among guinea-pigs 
from 88% to 38% in a series of 32; this has been shown 
statistically to be of high significance. 
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Reports of Cases, 


A CASE OF GAS GANGRENE WITH RECOVERY. 











By H. T. ILLINGworTH, 
Wiluna, Western Australia. 





E.C., aged fifteen years, a schoolgirl, of Wubin, Western 
Australia, had the misfortune to be the victim of an 
accident involving two motor-trucks on April 7, 1946, her 
main injury being a compound fracture of the left tibia 
and fibula, with severe comminution of the tibia. 

Two hours later, under “open ether” anesthesia, débride- 
ment was carried out, the wound being closed with loose 














through-and-through sutures; the leg was supported by 
a box splint, large drainage tubing was inserted, anti- 
septic lotions were used, and finally a “Vaseline” gauze 
dressing was applied. Considerable road debris was found 
in the wound. Five hundred units of tetanus antitoxin, 
and 26,000 units of gas gangrene antiserum (perfringens) 
had been given on the patient’s admission to hospital. 
Forty-eight hours later, on April 9, 1946, the patient’s 
temperature rose, the leg below the suture line assumed 
a bluish-black appearance, the circulation became feeble, 
and bubbles of gas commenced to emanate from the suture 
line, the peculiar odour of the gas being considered 
pathognomonic of gas gangrene. Amputation of the leg was 
decided upon after consultation with two neighbouring 
practitioners; meanwhile, four pints of saline solution 
were administered intravenously, with 15,000 units of 
penicillin and one ampoule of “Dagenan”, both given 
through the intravenous drip tube. The amputation was 
well borne, although the patient was extremely ill with 
toxemic symptoms; the leg was removed in the region of 
the lower third of the thigh, the wound at the amputation 
site was closed with interrupted silk-worm gut sutures, and 
sulphanilamide powder was used liberally on the suture 
line. After operation, sulphadiazine by mouth and 
penicillin (to a total of one million units) were adminis- 
tered every four hours; four pints of blood plasma were 
given over a period of eight days and six pints of blood 
over a period of three weeks. On April 22, 1946, the 
pyrexia had almost subsided, the pulse rate was about 
100 per minute, the respiration rate was from 20 to 24 
per minute, and the patient had taken a favourable turn. 
The penicillin and sulphadiazine were discontinued. How- 
ever, on April 25, 1946, there was a recurrence of the 
pyrexia, and a certain amount of cdema developed from 
the amputation site upwards to the left groin. Penicillin 
and sulphadiazine therapy was again commenced, and also 
a course of “Anahemin” (British Drug Houses). Ten 
thousand units of gas gangrene antiserum (polyvalent) 
were given. A blood transfusion team was summoned from 
Perth on the same day, further whole blood was given, 
and preparations were made to transfer the patient to 
Perth Hospital by air ambulance. This was done on May 
2, 1946, and, after thirty-two days on the “dangerously 
ill” list with three further transfusions, a reopening of 
the suture line and drainage of the wound, the patient 
recovered. 
Comment. 

It is thought that this report may be of interest 
especially to country practitioners as illustrating the 
successful management in a country hospital of a frequently 
fatal condition. The value of penicillin and sulphadiazine 
is well supported. The value of gas gangrene antiserum 
is, of course, equivocal, but its administration seems 
justified; it is debatable how much should be kept on 
hand in country hospitals and whether its potency 
decreases when it is kept in the type of refrigerator 
usually available. The importance is demonstrated of 
having blood plasma and saline solution available in 
isolated hospitals with the apparatus necessary for its 
administration. The keeping of a list of typed blood 
donors proved worth while and indicates that all isolated 
centres need such a list for emergencies. 


———— 
AN UNUSUAL FIRST SYMPTOM OF GOITRE. 





By Joun Devine, M.S. (Melbourne), F.R.C.S. (England), 
F.R.A.C.S., F.A.C.S., 


Surgeon to Out-Patients, Alfred Hospital, Melbourne. 


WHILE it is usual for patients with thyreotoxicosis to 
present with tiredness, shortness of breath, loss of weight 
and many other symptoms, the following outstanding com- 
plaint is so unusual and illustrates so well one aspect of 
thyreotoxicosis that it was thought worthy of record. 


Clinical Record. 
A woman, aged sixty-four years, asked in consultation 
whether she could be given the address of a glass-eyée 









ee a a ee 





May 17, 1947. 


THE MEDICAL JOURNAL OF AUSTRALIA. 


619 





maker, as the glass eye which she had worn for twenty 
years now kept falling out. Inquiry into her history 
revealed that she had come from Tasmania and that for 
many years she had had a swelling in her neck. With 
difficulty it was elicited that she was growing more upset 
than she used to be and that she was short of breath on 
exertion and had a feeling of choking in the neck. She 
also stated that the neck swelling had become very large 
until a month or two previously, when, after she rested, it 
became smaller again. 

On examination the patient had a large, soft, diffuse 
enlargement of both lobes of the thyreoid gland with some 
apparent intrathoracic extension. She had no eye signs in 
her one eye; a slight tremor was present, and she had no 
signs of abnormal sweating. Her pulse rate was 120 per 
minute and did not subside with rest. Her systolic blood 
pressure was 140 millimetres of mercury. At the back of 
her glass eye was a rounded pad of yellow fat. X-ray 
examination revealed slight constriction of the trachea at 
the level of the fifth and sixth cervical vertebre. 


Figure I. 


The patient was admitted to hospital and a bilateral 
adenomatous goitre was removed, each lobe being about 
half as big as an orange. Before the removal each recur- 
rent laryngeal nerve was inspected and its position was 
noted, and a small butterfly of gland was allowed to remain 
on each side in the usual way. A small drainage tube was 
inserted and Michel clips were used for the skin. 

In the post-operative period some serum formed and was 
replaced by penicillin solution, 1,000 units per millilitre. 
The serum then cleared up without discharge of any of the 
silk ties employed. Four or five days after the operation 
had been performed it was apparent that the patient’s 
glass eye was sinking back, and within a few weeks of 
operation it was considerably sunken. She now has to 
get a new glass eye, not because it is falling out, but 
because it has sunk in. The pad of fat at the back of the 
eye is now much smaller. 


Conclusion, 


A case of goitre in which the presenting sign was 
inability to keep a glass eye in position is described. 
After thyreoidectomy the eye sank back to such an extent 
that a new glass eye is necessary, the existing eye now 
not being deep enough. This case suggests that primary 
importance may be attached to the role of retro-orbital fat 
in the production of exophthalmos in goitre. 


Reviews, 


SURGERY OF THE HAND. 


“SURGERY OF THE Hanpb”, by R. A. Handfield-Jones, is a 
small book, clearly set out, dogmatic, and beautifully pro- 
duced. It describes in a practical manner the methods 
adopted at Saint Mary’s Hospital, and should be of value 
to the general practitioner and surgeon. 

Although this book is well worthy of recommendation, it 
quataina errors. When attention is drawn to errors it is 
One in the hope of a still better book when the next edition 
appears. These hopes are not always fulfilled. For example, 
pl of the first edition of this book fruitlessly pointed 
cut the dangers of describing ring anesthesia of a finger 


us Surgery of the Hand”, by R. M. Handfield-Jones, M.C., 

liviz F.R.C.S.; Second Edition; 1946. Edinburgh: E. and S. 

= ingstone, Limited. 10” x 7”, pp. 176, with 104 illustrations, 
me in colour. Price: 20s. net. 








without reference to the risks and the necessary precautions. 

Other errors are as follows. “Paget” is written instead of 
“Padgett”, and on page 46 a skin incision is made along 
the “lateral” border of the ulna. “Co-opting” suture should 
be “co-apting’”. ‘Bohler’” should be “Béhler”. On page 35 
the palmar flexion creases are confused with the proximal 
digital creases: Two large illustrations of the same hot-air 
box are unnecessary. Ligation and alcohol injection of nerves 
do not prevent the formation of end-bulbs. 

The importance of avoiding congestion of the limb is 
stressed, and then Bier’s method of producing congestion 
is used twice daily. Probably the author has himself observed 
the benefits of elevation, and has included Bier’s congestion 
out of respect for tradition and the memory of Bier. 

For the prevention of infection of slight injuries the 
author advises that the patient should cease work and wear 
a sling. It would be better to sit down alongside a table 
with the arm elevated above heart level on pillows. 

For teno-synovitis, the long digital incisions of Kanavel 
could have been replaced by the less damaging methods of 
Iselin, even some years ago. In these days of penicillin and 
sulphonamides, the replacement should be no longer delayed. 

The author has not yet become fully “accommodated” to 
penicillin. Thus he describes “Novarsenobillon” instead of 
penicillin for human bite infection; he mentions the systemic 
use of penicillin in the post-operative treatment where very 
often it should be begun earlier; for burns he prescribes 
a sulphonamide cream, but ignores Cremor Penicillini; and he 
has not become seized with the importance of replacing 
“Vaseline” by more modern bases which make the anti- 
septic available. He does not mention penicillin in the 
treatment of his cases of chronic lymphangitis, which are 
perhaps unrecognized cases of erysipeloid. 

Acute paronychia may often be cured before the pus gets 
under the nail, by gently lifting up the eponychium with 
the blunt end of a large needle and evacuating a bead of 
pus. In chronic paronychia the author has made no reference 
to the value of the local use of diffusible antiseptics, like 
penicillin. 

And finally his attitude towards toxins is rather amusing. 
In combating these, he rejects the use of anti-streptococcal 
serum as ill-founded according to Colebrook. But we wonder 
what Colebrook would think of the alternative suggestion, 
that the “elimination of toxins by purgatives and diuretics 
is all-important”, in fact “an elementary principle”. This 
is combined with efforts to dilute the circulating toxins. 
But, if dilution occurs, would not the normal blood con- 
stituents and the antitoxins be diluted? Would it be a 
good thing to interfere grossly with blood chemistry in this 
way? If the toxins are eliminated by purgation, would not 
the antitoxins be eliminated too, perhaps even more than 
the toxins? What evidence is there, bearing on this point? 
No doubt the author has a subconscious feeling that his 
advice in this matter is rather primitive, for he omits this 
“all-important” and “elementary principle” from his list of 
“General Principles”. Perhaps he would omit it altogether 
if he read Professor Witts’s article in The Lancet on the 
harm done by “ritual purgation” in medicine. 





AUSTRALIA’S POPULATION. 


THE problem of our country’s population or the lack of 
it is very completely investigated in “Women and Children 
First”, by V. H. Wallace, and, as the title implies, the 
author considers that the greatest hope of increasing the 
population lies not in immigration, but rather in an increased 
birth rate... He advocates economical, social and psycho- 
logical avenues for providing stimuli to boost motherhood; 
he also points out the various factors which make the modern 
mother limit her family to one or two. Thirty millions is 
considered by experts to be the optimum population for 
Australia, and it appears that at the present rate of 
increase this target will remain as far away as ever. 
However, if the nation’s political leaders were to heed the 
carefully considered conclusions and recommendations pre- 
sented by the author, much could be done to provide the 
needed increase. The author champions the “white Australia 
policy”, but at the same time he emphasizes the need for 
suitable white immigrants and not the admission of all 
types of European aliens. In an appendix an interesting 
list of maternity benefits as bestowed in Soviet Russia is 
given and these benefits make the Australian benefits look 





1“Women and Children First: An Outline of a Population 
Policy for Australia”, by Victor H. Wallace, M.D. (Melbourne), 
F.R.C.S. (Edinburgh), with Forewords by Sir David Rivett, 
K.C.M.G., F.R.S., and G. L. Wood, M.A., Litt.D.; 1946. 
Geoffrey Cumberlege, Oxford University Press. 


Melbourne: 
Price: 15s. 
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very small. In the past there have been many voices crying 
in tune with that of the present author, and it is to be 
hoped that proper consideration will soon be given to their 
many sage and practical recommendations for the solution 
of this vital problem. 





SOCIAL BIOLOGY. 


and socialistic are regarded as interchangeable.’ 


with sixth form schoolboys, 
interesting reading for such students. 


evolution is given. 


that on food and drink. 


general practitioner’s life. 


who intends to take up the study of medicine. 


Tue term social in the title, “An Introduction to Social 
Biology”, by Alan Dale, is used in the true meaning of the 
word and not at all in the present-day sense when social 

The author 
states that the book is the outcome of a series of discussions 
and it will certainly make 
However, it is in no 
way a textbook, and all the topics are treated in a free 
and easy manner which makes the book readily readable. 
All phases of the life of man and his relations to his 
environment are described and a clear picture of man’s 
The chapter on the history of medicine, 
while being necessarily brief, is well written, and so too is 
In a discussion on the medical 
services of the community the brief but pungent statement 
is made that, “The life of a G.P. is neither so easy nor so 
remunerative as is often supposed by the lay public”, and 
the author goes on to paint a far from rosy picture of a 
The book would prove most 
useful to any doctor who needs lecture material for semi- 
scientific talks to such persons as attend first-aid and Red 
Cross classes, and can be heartily recommended for any boy 





TUBERCULOSIS AND CHEST DISEASES FOR 
NURSES. 





In “Tuberculosis and Chest Disease for Nurses”, by G. S. 
Erwin, 169 of the total of 236 pages are devoted to pulmonary 
and extra-pulmonary tuberculosis, and in this considerable 
space the nurse will learn all she needs to know about the 
disease in its many forms, except how to nurse patients 
suffering from it.2/ The author in the preface makes a plea 
that the modern nurse must be a health teacher and 
educator as well as a nurse, and with this end in view he 
has included many details which normally no nurse would 
need to know, but these hardly seem to make up for the 
lack of specific instructions in nursing. If the nurse wants 
to know three different methods for determining the blood 
sedimentation rate she will find all the details in this 
volume, but if she wishes to know how to make an asthmatic 
patient most comfortable during an attack she will have to 
go elsewhere for instructions. So if we look at the book 
from purely a nursing viewpoint we shall see that little pure 
nursing is dealt with; and whatever else may be the duty 
of a nurse, her primary duty is to care for the patient. It 
is therefore hard to recommend this book, since it contains 
much subject matter which is of minor importance to a 
nurse, and lacks so much that is vital to her in the practical 
care of her patients. 





BACTERIA IN RELATION TO NURSING. 





In the introduction to “Bacteria in Relation to Nursing”, 
the author, Cuthbert Dukes, states that the book is intended 
primarily to be a guide to students preparing for the 
examinations for tutor sisters, and there can be no doubt 
that it is adequate for this purpose.* From the style of 
the book, however, it is quite obvious that the author’s 
purpose is to instruct nurses how to act as laboratory 
technicians in the subject; as a general rule nurses in this 
country are not called upon for such duties, and therefore 
the book is not of great value to nurses here. However, it 
can be soundly recommended for any laboratory technician, 
and it gives a very clear description of bacteriological tech- 
niques and procedures. Medical students will also find the 


book useful, although from their point of view it is lacking 
in any clinical application of the subject. The chapters on 
sterilization, antiseptics and disinfection are well covered 
and clear descriptions of the main staining methods are 
given. Notes on the discovery and uses of the sulphonamides 
and penicillin are interesting reading, and brief mention is 
also made of gramicidin “S” or Soviet gramicidin. The 
printing is of the usual high standard of the House of Lewis. 





DISEASES OF INFANCY AND CHILDHOOD. 





For the senior practitioner, as well as for the medical man 
just out of the services and for the final year student, it 
would be hard to find a more satisfactory work on pediatrics 
than the fifth edition of Wilfrid Sheldon’s “Diseases of 
Infancy and Childhood”.* It provides a complete refresher 
course which can be taken from one’s own arm-chair; it 
accounts for all the important recent discoveries and sets 
them in their proper perspective against the accumulated 
wisdom of the past; and it holds a nice balance between 
the common diseases and the rare. Throughout the book one 
is aware of the emphasis upon the sick child, rather than 
upon the results of laboratory investigation. 

Chapters and sections that have undergone the heaviest 
revision include those on prematurity and diseases of the 
newborn, intrathoracic tuberculosis, infective hepatitis, intra- 
cranial hemorrhage, cceliac disease, fibrocystic disease of the 
pancreas and poliomyelitis. There is reference to the modern 
surgical treatment of patent ductus arteriosus, congenital 
atresia of the csophagus and chronic lung disease. 

Although the print is relatively large and there are a 
number of photographic illustrations, the book is now quite 
big enough, and certain deletions could have been made with 
advantage. Some of the newer drugs, and in particular 
penicillin, have made many old-fashioned remedies unneces- 
sary, and these need not now be mentioned. Such procedures 
as the giving of saline solution by the intraperitoneal route 
are surely out of date, and a touchy resident medical officer 
might be offended by the suggestion that he should treat 
hemolytic anemia of the newborn by the intramuscular 
injection of whole blood if he could not overcome the 
technical difficulties of giving a transfusion. 

These minor criticisms aside, the whole book reflects the 
author’s wise and balanced outlook and his vast experience 
in pediatrics. It can confidently be recommended as the 
most useful and readable textbook on the subject. 





“A WAY OF LIFE.” 





WILLIAM OSLER’s address, “A Way of Life”, delivered at 
Yale University in 1918, has been reprinted in an attractive 
little volume.? It is described in F. R. Packard’s foreword 
as a lay sermon. The philosophy embodied in the address 
is expressed in words of Carlyle, quoted by Osler: “Our 
main business is not to see what lies dimly at a distance, 
but to do what lies clearly at hand.” This way of life 
appealed to Osler and he recommended it to _ students 
anxious about examinations. He writes that the load of 
tomorrow added to that of yesterday, carried today, makes 
the strongest falter. Different people have different 
philosophies of life and different lodestars draw them. Dis- 
card yesterday’s burden when today has come—by all means. 
Osler writes: “Look heavenward, if you wish, but never to 
the horizon—that way danger lies.” This is good meat and 
drink to some of life’s pilgrims. To these Osler’s words 
make appeal: “The day of a man’s salvation is now—the 
life of the present, of to-day, lived earnestly, intently, with- 
out a forward-looking thought, is the only insurance for 
the future.” But salvation is a continuous process—it lies 
in the future just as it was part of yesterday and is of 
today. If we look to the horizon in the east we shall sé 
the sun rise and we shall know that what was begul 
yesterday and is operating today will be completed in the 
time to come. To some people this is a constant inspiration. 
To hope'and look for a goal in the future, however, 
usel unless the day’s task is completed. Those who havé 





1“An Introduction to Social Biology”, by Alan Dale, B.Sc. ; 
1946. London: William Heinemann (Medical Books), Limited. 
88” x 54”, pp. 404, with many illustrations. Price: 15s. net. 
2“Tuberculosis and Chest Disease for Nurses’, 
Erwin, D.; 1946. London: J. and A. Churchill, 
8” x 53”, pp. 244, with 39 illustrations. Price: 10s. 6d. 
3“Bacteria in Relation to Nursing’, by C. E. Dukes, M.D., 
M.Se., D.P.H.; 6 London: H. K. wis and Company. 


y G. S. 
Limited. 


not read Osler’s “Way of Life” will find it stimulating. 





1“Diseases of Infancy and Childhood”, by Wilfrid Sheldon, 
M.D. (London), F.R.C.P. (London); Fifth Edition; 19 
London: J. and A. Churchill, Limited. 84%” x 54”, pp. 584, wi 
many illustrations. Price: 30s. F 

2“A Way of Life: An Address Delivered to Yale Students, 
by William Osler, with a Foreword by Francis R. Packard; 
1946. Sydney, London: Angus and Rabertson, Limit 





Sa” x 6%”, pp. 194, with illustrations, some in colour. Price: 
12s. 6d. net. 


63” x 5”, pp. 52. Price: 4s. 6d. 
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DISEASE. 





THE word disease is stated in “The Concise Oxford 
Dictionary” to indicate a “morbid condition of body, 
plant, or some part of them, illness, sickness; any particu- 
lar kind of this with special symptoms and name”. Disease 
is a state of not being at ease; and “ease” is defined as 
“freedom from pain or trouble”. Doctors speak and write 
freely of disease as though they were, as indeed they are, 
familiar with it in its different manifestations. If a 
disease is “it” and has manifestations, we may ask 
whether the usual way in which it is mentioned may not 
give a false idea to the uninitiated. In common parlance 
“there is a lot of influenza going about just now”, or “he 
has had an attack of tonsillitis’, or “she caught pneu- 
monia and died”. Disease, it is implied, is an entity, 
Something that can go about and do things with evil 
intent, an “adversary” which “as a roaring lion, walketh 
about, seeking whom he may devour”. Thus, individually 
and collectively, we fight disease as an enemy to be 
destroyed. This is, of course, as it should be, and medical 
men and women as good soldiers do what they can to 
persuade non-medical folk to join them in the fight. In 
this fight it is important that all who are lined up against 
disease should have a clear idea what it is that they are 
to attack. Unless they have such a conception clearly in 
their minds and always before them, they will find that 
they are fighting against something like the hydra of 
Greek mythology whose many heads grew again when they 
Were cut off. 

When we speak of disease produced by an infection we 
think on the one hand of an invader, virus, bacterium, 
Protozoon or fungus, and on the other hand of the invaded 
Victim, man. In the present discussion we shall confine 
our attention to bacterial infections. It would be simple 
to say that a disease is the result of the invasion of the 
human body by bacteria. There is, of course, much more 
to it than that. To begin with, the human body, as indeed 
the whole of nature, is inhabited constantly by a rich 
and varied bacterial flora. The skin, the mucous mem- 





branes and the intestinal and respiratory tracts have their 
usual inhabitants. These microorganisms are harmless 
when they are confined to these situations. But through- 
out life man comes into contact with bacteria capable of 
producing disease. Sometimes these pathogenic bacteria 
are present in such places as the nasopharynx and do not 
cause disease. Indeed in the carrier state, which presents 
a constant problem to the medical hygiene expert, virulent 
bacteria, harboured by a person who is apparently in good 
health, may cause disease when conveyed to another person. 
For such an example we have to think only of the carrier 
with typhoid bacilli in his gall-bladder and of the enormous 
amount of damage that he may do. For an infection to occur 
it is necessary that a pathogenic microorganism shall obtain 
a foothold (if such an expression can be used of a unicellular 
creature) and proceed to maintain itself, to multiply and 
to function in its new environment. An infection, or an 
infectious disease, is (to quote Zinsser) “the product of the 
two factors, invading germ and invaded subject, each 
factor itself influenced by a number of _ secondary 
modifying circumstances, and both influenced materially 
by such fortuitous conditions as the number or dose of 
the infecting bacteria, their path of entrance into the body 
and the environmental conditions under which the struggle 
is maintained”. F. M. Burnet in one of his extremely 
useful post-graduate lectures, published under the title 
“The Background of Infectious Diseases in Man”, defines 
infectious disease as “essentially a struggle between two 
groups of living beings—on the one hand the parasites 
from worms to virus and on the other the host animal 
in our case, man”. Here we may perhaps remind ourselves 
that the occurrence of an infection does not necessarily 
connote the occurrence of disease—the one is not neces- 
sarily followed by the other, a man may sustain an 
infection, but not suffer from the disease to which the 
infecting bacteria usually give rise. 


Burnet, in discussing this subject, refers to the patho- 
gens and to factors in the host. He points out that the 
circumstances which can convert a microorganism from 
a minor nuisance to a dangerous pathogen may be divided 
into two groups. On the one hand there is the mutation 
of the organism to a higher level of virulence and on the 
other there are the various influences which produce undue 
susceptibility in the host, the exposure of susceptible tissue 
by trauma, inborn genetic lack of resistance and a wide 
variety of temporary failures of resistance. Burnet 
thinks that the part played by mutation to a higher level 
of virulence is probably of extreme importance in deter- 
mining such phenomena as the emergence of cerebro-spinal 
meningitis and perhaps influenza to epidemic intensity. 
Of mutation in microorganisms he makes the following 
propositions: 

1. Pathogenic microorganisms, like every other living 
species, are subject to mutation. 

2. Mutation is not unlimited: for any homogeneous type 
of organism there is a finite number of possible viable 
mutants each of which is produced with a certain determin- 


able frequency. This frequency is as a general rule 
greatest for minor changes in character. 

3. If a mutant is to replace the former dominant form it 
must (a) be produced, (b) multiply sufficiently to avoid the 
immediate chances of extinction as a type, and (c) have 
some increased immediate survival value over the original 
form under current conditions. 

4. Virulent mutants are most likely to arise when there 
is a large available population within which they can 
develop. 
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5. A highly virulent mutant has on the whole only a 
short period of survival-advantage over the standard form. 
The hyper-virulent form never replaces the original as 
the standard type. 


Burnet points out that in epidemiological practice it is 
often impossible to differentiate between a mutation 
arising within a given community and a similar type of 
microorganism introduced from outside the community. In 
regard to factors of importance in the host we find 
that there is a process by which, as Burnet puts it, 
the ubiquitous scavengers and their variants are kept 
from invading the body. To produce disease the 
“scavengers” have to get past these processes. Burnet 
describes the “more obvious” acting in connexion with 
the skin, conjunctiva, buccal cavity and_ intestinal 
tract. There is some mechanism for “moving on” 
any threatening contamination of the surface; there 
is a mechanical resistance in the form of a continuous 
sheet of epithelium, the outer layers of which are con- 
tinually being thrown off and replaced from beneath; and 
there is some chemical with limited bacteriostatic or 
bactericidal activity in the associated secretions. The 
second factor of importance in the host mentioned by 
Burnet is the development of specific immunity following 
any generalized infection by parasitic microorganisms. 
This is the resistance typically mediated by the production 
of antibody. Disease will follow an invasion of. bacteria 
if the infection is so overwhelming that antibodies cannot 
be produced in sufficient numbers or with sufficient 
rapidity, or if antibodies equal to the occasion have not 
been developed by previous subclinical infections with the 
same organism. A third factor of importance remains— 
“the development of relatively nonspecific mucosal 
immunity with repeated experience of infection’. To 
explain this Burnet refers to the fact that when a man 
returns to a civilized community from some relatively 
uninhabited region, he almost invariably suffers from some 
minor or major respiratory infection, and also that city- 
bred recruits in barracks are “tougher” than country boys. 
Burnet mentions also genetic, climatic and social-economic 
factors, but they are concerned more with his lectures as 
a whole than with our present discussion. The most 
important statement that Burnet makes from our present 
point of view is that the medical man is only rarely 
concerned with a straightforward invasion of the healthy 
body by an actively pathogenic organism—he is much 
more concerned with the result of infection in a body 
which for one reason or another “fails to measure up to 
normal standards of resistance”’. 

This short discussion will serve to remind us what is 
meant by disease as the manifestation of a struggle 
between invader and invaded. Understanding afresh the 
nature of this struggle and the way in which it is brought 
about, we shall turn instinctively to the prevention of 
disease, and that is as it should be. 


Current Comment. 


“BENADRYL”. 


ANOTHER new and potent drug has captured the public 
fancy in the United States and will presumably soon be 
in demand in this country. “Benadryl” (s-dimethylamino- 
ethyl benzhydryl ether hydrochloride) is a drug given 
by mouth for the relief of allergic conditions. Preliminary 





reports indicate that, in suitable cases, it effects marked 
symptomatic relief, but results are variable and often 
unpredictable. In “The 1946 Year Book of Eye, Ear, Nose 
and Throat”, four articles reviewed give a preliminary 
indication of its value. “Benadryl” appears to be most 


useful in the relief of urticaria, of pruritus due to allergic 


dermatitis and of hay fever. In asthma the effects are 
extremely variable and, on the whole, disappointing. The 
drug is practically without effect when asthma is precipi- 
tated or complicated by a respiratory infection. Dosage 
is not fixed, but a usual amount is 50 milligrammes given 
two or three times in one day. Side-effects are common 
and of great variety; drowsiness, in varying degree up 
to narcolepsy, occurs most commonly. Samuel J. Levine, 
who presents the largest series of patients treated with 
“Benadryl”, states that its action is entirely palliative, 
and withdrawal is followed by recurrence of symptoms; 
its effect is variable and frequently unpredictable in the 
same patient; nevertheless, it is of considerable value for 
control of symptoms in patients who can tolerate it. 
More recent reports record cases of marked side-effects. 
Benjamin J. Slater and Nathan Francis record an instance 
of drowsiness following ingestion of 50 milligrammes of 
“Benadryl” by a truck driver. He lost control of the 
truck which was wrecked though he escaped. The infer- 
ence from this is obvious. Jacob Geiger, S. Zelman 
Rosenfield and Daniel L. Hartman? report a severe shock- 
like reaction occurring after ingestion of 350 milligrammes 
of “Benadryl” over a period of three days. The patient 
became unconscious, cold, pale and pulseless. Complete 
recovery occurred in three hours, the only treatment 
recorded being an injection of adrenaline. Administration 
of “Benadryl” was later resumed, and when 300 milli- 
grammes had been given, preliminary symptoms of the 
previous reaction commenced. “Benadryl” was discon- 
tinued and the patient felt normal in two hours. Harry R. 
Weil* reports a curious reaction in a child of three and 
a half years following ingestion of 100 milligramm?s 
of “Benadryl”. Irrational speech and behaviour with 
involuntary muscle movements of the face and extremities 
were controlled only after the administration of barbi- 
turates. Recovery was complete within twelve hours. 
Samuel Schwartzberg and Darrell Willerson‘ describe 
swelling of the eyelids, lethargy, numbness, tingling and 
a feeling of swelling in the hands, deep soreness of the 
centre of the forearms and a feeling of swelling and 
tightness of the upper arms. Recovery was very slow, 
extending over a period of approximately two months. 
Milton C. Borman® describes symptoms of drowsiness and 
confused behaviour in a nun who was alleged to have 
taken 2,000 milligrammes of “Benadryl” though this is not 
certain. Recovery was complete in forty-eight hours. 
The details have been quoted to indicate the wide 
variety of symptoms which may occur as side-reactions 
to “Benadryl”. The drug appears likely to have a useful 
place in the symptomatic treatment of allergic conditions 
but will require discretion in its prescription. It does 
not appear desirable that it should be available for general 
purchase as it apparently is in the United States. 





ACTION OF THE THYREOID ON WOUND REPAIR. 


PropaBiy the first to suggest that the cellular activity 
displayed by living tissues in wound repair is initiated 
and maintained by hormones was the botanist Haberlandt, 
whose experiments led him to believe that special sub- 
stances, “hormones of cell division”, diffused along the 
fibro-vascular bundles of plants when injury had occurred. 
That in the animal body white cells take some part in the 
repair process has been known since the time of 
Metchnikov. A Russian investigator, R. I. Belkin, now 
comes forward with the hypothesis that one of the functions 
of the thyreoid gland is to control, or at least to expedite 





1The Journal of the American Medical Association, September 
28, 1946. 

2The Journal of the American Medical Association, February 
8, 1947, page 392. 

3 ITbidem, page 393 

4Ibidem, page 394. 

5Ibidem, page 395. 
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healing action.1 As is well known, thyreoid substance or 
thyroxin precipitates the tadpole into the fully formed frog. 
Belkin points out that in this metamorphosis two processes 
are at work, one the disintegration of the larval tissues and 
organs and the other the formation of new tissues and 
organs, and he adds that the thyreoid must be implicated 
in both. Belkin experimented with the regeneration of 
amputated limbs in tadpole and axolotl and claims to have 
demonstrated that the new limbs were produced more 
rapidly under thyreoid treatment. Just why the same 
treatment did not bring about -the usual metamorphosis 
is not stated. Another of his conclusions is that in the 
moulting of birds there is a double process, a shedding of 
the old feathers and the growth of new, the latter con- 
stituting an enhanced protein metabolism, and that both 
are under thyreoid direction. According to his statement 
he found the repair of wounds in warm-blooded animals to 
respond favourably to local thyreoid treatment. Unfor- 
tunately the detail given of the experiments is so meagre 
and the presentation so confused that any critical estimate 
of the work is impossible. All one can say is that there 
may be something in his contention; but on the other hand 
there may be nothing. 





POST-TRAUMATIC PNEUMONIA. 


THe term “post-traumatic pneumonia” has been used to 
include pneumonia following chest injury, pneumonia fol- 
lowing trauma to the body generally, and pneumonia com- 
plicating penetrating chest wounds. Edward Phillips, 
restricting the term to the first of these three groups, 
has made a report? based on observations on seventy-three 
adult patients with post-traumatic pneumonia treated in 
the Permanente Foundation Hospital. These seventy-three 
patients were 2:3% of those with all types of primary 
pneumonia treated at the hospital, a proportion consistent 
with a range of from 0:13% to 4:4% quoted from other 
literature. Twenty-eight patients had an intact thorax 
and forty-five had fractures of the thoracic cage (mostly 
of ribs). In fifty-four patients, pneumonia developed only 
at the site of the direct trauma; in ten patients it developed 
at the site of the contre coup pulmonary injury; in nine 
patients it developed at both sites. Three main types of 
pulmonary injuries are recognized: those due to direct 
violence, the commonest lesion being contusion of the 
parietal pleura; those due to contre coup, typically occur- 
ring posteriorly because the chest is fixed at the back and 
may be compressed at the front and sides; and those due 
to “pincer” forces in V-shaped spaces such as the costo- 
phrenic angles and the posterior part of the right middle 
lobe. In Phillips’s series, 92% of the patients developed 
pheumonia within six days of injury. In a discussion on 
the pathogenesis of the condition, special reference is made 
to the work of G. de Takats, G. K. Fenn and EB. L. 
Jenkinson,? who found experimentally that reflex broncho- 
spasm, bronchosecretion and pulmonary atelectasis followed 
pulmonary embolism, and that trauma to the chest wall, 
produced experimentally and occurring clinically, was 
followed by changes in the calibre and pattern of the 
bronchi, strongly suggesting that atelectasis following 
trauma is due to a vagal reflex. In half the cases, it is 
stated by de Takats et alii, the spasm of the bronchial 
tree can be prevented by suitable doses of atropine. 

The course and complications of post-traumatic 
Pheumonia, as observed by Phillips, simulate those of mild 
to moderately severe primary pneumococcal pneumonia. 
Post-traumatic pneumonia responds to treatment with 
Penicillin or, in more severe cases, to treatment with a 
combination of penicillin and sulphadiazine; the adminis- 
tration of oxygen, and of expectorants for the attenuation 
of thick, tenacious mucus, and general nursing measures 
are important. The strapping of the chest with adhesive 
Plaster for the relief of pain or for the treatment of 
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fractured ribs is condemned as unphysiological, causing 
hypoventilation of the lungs. Relief of pain by injection 
of local anesthetic solution at the sites of rib fractures 
is advocated; the anesthetic agent used is a solution (two 
to six millilitres in amount) containing 05% procaine 
hydrochloride and 01% ‘“Eucupine” dihydrochloride. 
(“Eucupine” is isoamylhydrocupreine.) The treatment of 
associated conditions such as shock, hemorrhage and 
respiratory obstruction is along accepted lines. Stress is 
laid on prophylactic measures: large doses of penicillin or 
sulphadiazine are considered essential for all patients 
treated in hospital with injuries to the chest; the intra- 
venous administration of one one-hundred-and-fiftieth of 
a grain of atropine and of half a grain of papaverine every 
four hours for two days after injury is advised to combat 
atelectasis and pulmonary edema (this follows the work 
of de Takats et alii, but its clinical value is not fully 
established). Patients suffering from chest injury should 
be protected from respiratory pathogens harboured by 
others; and any measures likely to maintain lung ventila- 
tion and restore full normal vital capacity should be 
adopted. In addition to the analysis of his own series of 
cases, Phillips has made an extensive survey of the relevant 
literature. There will not be general agreement with all 
of his opinions and recommendations, but his discussion 
is stimulating and he provides a useful and comprehensive 
summary of our present knowledge of a condition that 
has been little appreciated or understood. 





A NEW ANTI-ARSENICAL DRUG. 


Workine secretly during the recent war, British 
scientists developed an effective decontaminating and 
neutralizing agent against Lewisite. This drug, which has 
since been shown to be an efficient anti-arsenical agent, is 
2, 3-dimercaptopropanol; its generally accepted name now 
is “BAL”, from the initial letters of “British anti-Lewisite”. 
Details of the history of its development, of animal and 
human experimental work, and of its therapeutic use are 
given by Marion B. Sulzberger and Rudolf Baer.t. The 
value of BAL in counteracting the effects of the arsenical 
vesicant agents of chemical warfare is, for the moment, 
not of general interest; but it will be welcomed as a 
counter-measure for toxic effects following arsenical 
therapy, if the claims for its effectiveness are as reliable 
as they seem to be. BAL has been used most extensively 
in cases of arsenical dermatitis following anti-syphilitic 
medication with rapid improvement and finally complete 
recovery in the majority of cases; a proportion of failures 
is recorded, the reason for failure not being clear. Satis- 
factory results were obtained in cases of toxic encephalitis, 
agranulocytosis and “arsenical fever”. In a small series 
of patients with jaundice, less than half responded to 
BAL and three patients with aplastic anemia showed no 
beneficial effect. Side effects are stated to be uncommon 
with smaller doses, but more frequent and varied as the 
dose is raised; they are all of a temporary nature. 
Barbiturates are recommended as an antidote for the more 
severe side effects of BAL. 


In a discussion which followed the paper of Sulzberger 
and Baer, other speakers confirmed the efficacy of BAL 
as an anti-arsenical agent; one speaker considered that 
the incidence of local reactions had been understated in 
the original paper. A footnote states that a preparation 
of BAL for intramuscular injection is now available from 
a chemical firm in Baltimore. BAL, although only recently 
becoming available for general use, is not a new and 
untried drug. It was developed as an important agent in 
chemical warfare and its efficacy appears to be well 
established; it has naturally been kept on the secret list 
as long as service conditions required. Its side effects are 
likely to be a disadvantage till some means are found to 
overcome them; but despite this it should receive a ready 
welcome from those who are obliged to treat the unwelcome 
complications of arsenical therapy. 





1The Journal of the American Medical Association, February 
1, 1947. 
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Abstracts from Medical 
Literature. 


SURGERY. 


The Surgical Anatomy of the Parotid 
Gland. 


Frank R. Hurrorp (The British 
Journal of Surgery, October, 1946) has 
dissected eleven normal adult parotid 
glands, with special attention to the 
reputed bilobed nature of the gland and 
its relation to the branches of the facial 
nerve. The division of the gland into a 
superficial and a deep lobe, united by 
an isthmus, has been commented upon 
by various observers, the majority 
maintaining that the isthmus is usually 
centrally placed, with the nerve 
branches above and below the isthmus. 
An alternative view is that the isthmus 
is situated superiorly and that the 
nerve elements pass entirely below it. 
Hamilton Bailey, as a result of experi- 
ence with over 30 partial or total 
parotidectomies, suggested that the 
orthodox account of the anatomy of 
the gland, which makes no reference to 
its bilobed structure, should be re- 
written. Bailey considered that the 
arrangement of facial nerve branches 
between the lobes’ permitted the 
removal of the superficial lobe without 
disturbing the nerve, while, where 
necessary, the temporo-facial and 
cervico-facial branches could be re- 
tracted and the deep lobe removed from 
between them. Hurford carried out the 
present series of dissections to ascertain 
whether the bilobed arrangement of the 
parotid was sufficiently well defined to 
allow partial or total parotidectomy 
without nerve damage. In ten of the 
eleven specimens there was evidence of 
division into superficial and deep lobes, 
in seven of these the isthmus was 
clearly defined, being narrow in six and 
broad in one. In the remaining three 
it was ill defined and its position incon- 
stant. In all ten specimens tedious and 
eareful dissection was required to 
demonstrate the isthmus. Of the ten 
bilobed parotids there were only four 
in which all the branches of the facial 
nerve remained strictly in the plane 
between the lobes. In five, one or more 
branches of the nerve pierced the deep 
lobe, and in one some of the branches 
traversed part of the superficial lobe. 
In three specimens the trunk of the 
facial nerve lay in the substance of one 
or other lobe. Finally, in five glands 
the deep lobe was found to be larger 
than the superficial. The author con- 
cludes that, contrary to Bailey’s obser- 
vations at operation on the diseased 
gland, it is often difficult to define the 
two lobes of the normal gland; further, 
that the branches of the facial nerve 
are not always confined to the inter- 
lobar plane. 


Panlaryngectomy for Advanced 
Carcinoma of the Larynx. 


ALEXANDER BRUNSCHWIG AND JOHN R. 
LINDSAY (Surgery, Gynecology and 
Obstetrics, November, 1946) report 
further experiences with the operation 
of panlaryngectomy for advanced 
laryngeal carcinoma. In principle the 
operation consists of resection en masse 
of the larynx, base of the tongue, upper 
three to four centimetres of trachea, 
upper portions of each thyreoid lobe 
and anterior portion of most of the 
cervical cesophagus. The chain of cer- 
vical lymph nodes on each side is 





removed with the larynx and attached 
structures, and if cervical lymph node 
metastases are attached on one side to 
the internal jugular vein, the latter is 
resected with them. A further seven 
cases are reported, making a total of 
twelve patients who have been sub- 
jected to the operation. The authors 
consider that the procedure is indicated 
in advanced carcinoma of the larynx 
and in recurrences following irradia- 
tion or less radical surgery. A larynx 
the site of advanced or recurrent cancer 
is the source of considerable distress, 
which is often not greatly ameliorated 
by simple tracheotomy. Its wide resec- 
tion constitutes a palliative method, to 
say nothing of offering an opportunity 
for cure, which experience has shown 
cannot be afforded by other means. 


Tendon Transplantation in the Hand. 


Hans May (Surgery, Gynecology and 
Obstetrics, November, 1946) discusses 
methods of tendon transplantation in 
the hand. A tendon defect can be 
bridged only with a _ suitable tissue 
graft if a return of function is to be 
secured. Autogenous tendon tissue 
forms the best graft, sources being the 
tendons of the palmaris longus, the long 
extensor of the fourth and fifth toes, 
and, in certain circumstances, a flexor 
sublimis tendon. The presence of 
paratenon, or gliding tissue, is neces- 
sary to provide a gliding mechanism 
and to nourish the tendon. If the 
paratenon of the graft bed is absent, 
then the tendon for grafting must be 
transferred with its own paratenon. 
The operation is performed under 
general anesthesia and in a bloodless 
field secured by the application of a 
sphygmomanometer cuff. May warns 
against early movement after opera- 
tion, and favours splinting of the hand 
for two weeks and a half with the 
minimum tension on the repair. From 
then on, active exercises are en- 
couraged. Illustrations are shown of 
the results of tendon grafting in the 
fingers. 

Penicillin in the Treatment of 
Established Surgical Infections. 
FRANK L. MELENEY (Annals of Sur- 
gery, November, 1946) presents the 
results of a systematic study of the 
use of penicillin in the treatment of 
744 patients, including 82 suffering 
from septicemia. The work was done 
in a number of different centres, with 
an agreed method of recording observa- 
tions. Results are given in tabular 
form under headings such as diagnosis, 
degree of acuteness, use in conjunction 
with various’ surgical procedures, 
method of application (systemic, local 
or combined), total dosage, organism or 
organisms concerned, and_ overall 
results. Perhaps the most interesting 
section is that correlating the results 
with the bacteriological agents con- 
cerned. The highest percentage of 
favourable results was found in the 
pure staphylococcal infections, showing 
that the organism against which 
Fleming first demonstrated the activity 
of penicillin is the one which produces 
the diseases which respond most satis- 
factorily to treatment with that drug. 
In the single case in which Clostridium 
welchii was present in pure culture the 
result was listed as good, but in all the 
other cases where it was found in a 
mixed culture the response was 
generally bad. This confirms results 
obtained in the United States Army 
and in laboratory animals. As to 
other organisms, aerobic cocci in pure 
culture were susceptible, and anaerobic 





cocci and rods were generally resistant, 
but with exceptions. Of 131 cases in 
which penicillin was reported to have 
had no effect, 58 were in lesions either 
infected or contaminated with organ- 
isms which are potential producers of 
penicillinase. Other causes of failure 
were the presence and activity of 
organisms not susceptible to penicillin. 
Some overwhelming infections killed 
before any benefit from penicillin could 
be appreciated. Diabetes and arterio- 
sclerosis seemed to play a role by 
diminishing the blood suppiy to the 
affected part and preventing the entry 
into the focus of penicillin as well as 
of nutritive agents necessary for 
repair. In some of the failures, over- 
conservative surgery left behind 
necrotic bone or other tissue which 
handicapped the effective use of peni- 
cillin. In a small number of cases 
there was no obvious cause for failure, 
and in nine of these culture yielded a 
mixture of hemolytic streptococcus 
and hemolytic Staphylococcus aureus. 
Meleney suggests that there may be a 
synergistic action of these organisms 
which is difficult for penicillin to com- 
bat. A good result was obtained in a 
patient with rat-bite fever. The author 
emphasizes that penicillin is a very 
valuable adjunct in the treatment of 
surgical infections, and can, in many 
instances, obviate surgery, but it is 
not a panacea. 


Cicatrizing Enterocolitis. 


GERALD H. PRATT AND I. KRAEER 
Fercuson (The American Journal of 
Surgery, January, 1947) state that 
although Holms reported a fatal case 
of chronic cicatrizing enterocolitis 
before the Royal College of Physicians, 
London, as early as 1806, it was not 
until 1932 that a complete summary of 
the description and recognition of the 
disease was presented, the authors 
being Crohn, Ginsberg and Oppen- 
heimer. Pratt and Ferguson state that 
in spite of all the work that has been 
done since, little is known of the 
etiology and little agreement exists as 
to treatment. Efforts at finding one 
causative organism or common atio- 
logical factor have failed, and the 
authors, as a result of the study of 
sixteen patients operated on at a naval 
hospital, suggest that the primary con- 
dition, the original and most likely 
source of the infection, is in the appen- 
dix. The infective process leads to 
lymphadenitis in the mesenteric glands 
and this to a lymphatic block with 
brawny indurated areas in the mesen- 
tery and bowel. The authors describe 
the signs and symptoms under three 
stages. In the first stage the symptoms 
are those of peritoneal irritation, which 
is often diagnosed as acute appendicitis. 
There are a rise in temperature all 
pain in the right lower quadrant of the 
abdomen. Tenderness may be present 
and there may be _ leucocytosis. 
appendicectomy is performed and the 
disease is not too far advanced, there 
may be no further symptoms. /2 
the second stage are includ 
more advanced symptoms, such 4 
cramp-like pains, loss of weight and 
possibly diarrhea. X-ray findings at 
this stage are suggestive, with dilated 
loops, fluid wave, hypermotility, change 
in the mucosal pattern and loss ° 
haustrations. There may be_ some 
encroachment on the lumen. In thé 
third stage (complication stage) a com 
plete or partial obstruction ma 
develop. The symptoms are cramp-like 
pain, vomiting and distension. | hee 
X-ray finding of a “string sign the 
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appears; this is a late sign in the 
disease, the other X-ray signs being 
loss of haustration, distended loops and 
fluid waves. Fistule, particularly 
around the anal region, and sinuses 
may appear as a late stage of the 
disease. The pathological findings -are 
stated to be as diverse as the symptoms 
and vary from petechial hemorrhages 
and stickiness of the serosal surface to 
ulceration, perforation and thickening 
et cetera. As treatment the authors 
advise appendicectomy followed by a 
medical regime of dietary care, bowel 
management and chemotherapy in the 
first stage. In the second stage con- 
servative treatment for three months 
is recommended and, if this does not 
produce improvement, a_ by-passing 
operation with exclusion of the involved 
bowel, the anastomosis being performed 
between loops of bowel entirely free 
of the disease. The third or complica- 
tion stage demands resection of the 
involved loops of the bowel in every 
case. 


Primary Retroperitoneal Tumours. 


BERNARD A. DONNELLY (Surgery, 
Gynecology and Obstetrics, December, 
1946) has reviewed the literature of 
this subject and reported 95 cases 
treated at the University of Iowa Hos- 
pital in the twenty-year period from 
1925 to 1946. In this paper he has 
concerned himself with that group of 
tumours which arise independently in 
the retroperitoneal space unattached 
to any adult organ except by areolar 
tissue. They may arise from the 
embryological urogenital cell ridge, 
adipose tissue, areolar connective 
tissue, fascia, lymph glands, lymphatics 
and sympathetic nervous structures. 
During their development they may 
raise any of the abdominal viscera 
away from the posterior abdominal 
wall. They may extend into the mesen- 
tery of the large or small intestine, or 
downwards into the pelvic connective 
tissue. They may be malignant or 
benign, solid or cystic, and _histo- 
logically may be very diverse. Pre- 
dominantly, they are malignant, sar- 
coma being the most common malig- 
nant tumour. The symptomatology is 
very vague, pressure symptoms occur- 
ring with increase in the size of the 
mass. Diagnosis is arrived at by 
exclusion. However, with careful study, 
including retrograde pyelography to 
observe characteristic ureteral displace- 
ment and gastro-intestinal X-ray exam- 
ination to exclude tumours of the 
gastro-intestinal tract, diagnosis may 
very frequently be made pre-opera- 
tively. Treatment recommended is 
excision of the tumour, made as widely 
as possible, with radiotherapy post- 
operatively in operable cases, and 
radiotherapy alone in  non-operable 
Ss. 


Reconstruction of Bony Defects: of 
the Face. 


Dovetas W. Macomber (Surgery, 
Gynecology and Obstetrics, December, 
1946) has written a paper evaluating 

€ use of tantalum, acrylic, homo- 
ge and autogenous cartilage and 

ne in the restoration of bony defects 
of the face. His observations are based 
on personal experiences in an American 
army plastic and maxillo-facial centre 
uring a year and covering an 
wusually large series of cases. Tan- 
um was abandoned because of septic 
tions and displacements. Acrylic 
of not prove itself useful in this type 
arr For small depressions, fascia 

@ served admirably, in contradistinc- 





tion to skin minus epithelium, the use 
of which is not recommended. Fat as 
a free graft was abandoned, although 
occasionally a small piece of fat hinged 
on a pedicie was found of value in 
small depressions. The use of cartilage 
is established as being of great value, 
particularly in the reconstruction of 
an ear, stored cartilage from donors 
or from the autopsy room being quite 
satisfactory, as long as_ frequent 
attempts at culture have shown no 
growth of organisms. Cancellous bone 
from the ilium has been eminently 
satisfactory and not a graft was lost. 
Some technical details in regard to the 
use of cancellous bone are given, and 
the author describes it as a singularly 
dependable, utilitarian, safe and satis- 
factory tissue for correction of many 
types of defects. 


Non-Infectious Iliopectineal Bursitis. 


DENMAN C. HUCHERSON AND FRANK R. 
DENMAN (The American Journal of 
Surgery, October, 1946) give a short 
résumé of the number of cases of non- 
infectious iliopectineal bursitis reported 
since the original description by Fricke 
in 1834 and of the anatomical study of 
the iliopectineal bursa. It would appear 
that the presence of the bursa is almost 
a constant anatomical finding and that 
about 15% of the burse communicate 
with the hip joint cavity. The con- 
dition causes pain of varying degrees, 
and there is a limp, as the leg is 
generally carried with the affected hip 
flexed and with the thigh adducted and 
externally rotated. Hyperextension, 
abduction or internal rotation of the 
thigh causes pain. Tenderness on 
applying pressure over an area two 
centimetres in diameter just below 
Poupart’s ligament and lateral to the 
femoral pulse and midway between the 
anterior superior iliac spine and the 
pubis is a constant finding and may be 
said to be almost pathognomonic of 
iliopectineal bursitis. In the late stages 
of the disease there may be a tumour 
mass inferior to the inguinal ligament. 
The treatment consists of rest in bed 
with the use of Buck’s extension. The 
use of a short hip spica with a femoral 
window for the application of heat 
seems to shorten the period of recovery. 
In any case, even with adequate treat- 
ment, many weeks may pass before 
the patient is free from symptoms. 
Needling of the bursa is not recom- 
mended and surgical removal is neces- 
sary only in chronic cases of long 
standing. 


Survival in Bone Sarcoma. 


Harry Puatt (The Journal of Bone 
and Joint Surgery, January, 1947) 
states that, after analysis of the cases 
classified as “long survivals” (patients 
living five years or more) recorded by 
the Registry of the American College 
of Surgeons or in the personal studies 
of Coley, Campbell, Meyerding and 
others, it is permissible to draw certain 
broad conclusions concerning the effec- 
tiveness of various methods employed 
in the treatment of patients suffering 
from sarcoma of bone. Platt believes 
that the case for the surgical eradica- 
tion of accessible tumours as the treat- 
ment of choice is fully proven. An 
analysis of his own collection of 161 
cases of sarcoma reveals that 23 
patients have survived for five years 
and over after radical operations. 
Among these 23 were two patients 
with pelvic sarcomata treated by hind- 
quarter amputation; the survival period 
for one was five years and the other is 
still alive after seven years. The 





author found that eight patients in this 
series survived more than ten years; 
five of these had osteogenic sarcomata, 
two had extraperiosteal sarcomata, and 
one a sarcoma arising in a chondroma. 
The author considers that the general 
outlook in bone sarcomata, as a whole, 
is by no means tragic, because among 
128 patients with accessible tumours 
who were treated by radical operation, 
79 patients survived over two years 
and 23 survived for five years or more. 
The author states that irradiation 
therapy is useless in tumours of the 
osteogenic sarcoma group, and his own 
experience has not convinced him that 
irradiation before operation, or irradia- 
tion alone, has any material influence 
on the ultimate fate of patients suf- 
fering from Ewing’s tumour, the most 
lethal type of bone tumour. The 
author points out that, despite the 
ready response of Ewing’s tumour to 
irradiation, 13 of the 14 patients who 
had survived for five years or longer 
with this tumour, as recorded in the 
1939 report of the Registry of the 
American College of Surgeons, had been 
treated by surgical measures. 


Neurectomy and Amputation Stump. 


ALFRED O. ApDAMS (The Journal of 
Bone and Joint Surgery, October, 1946) 
considers that, following amputation 
below the knee, the most satisfactory 
stump is one which is conical in shape 
and of the maximum accepted length 
of seven inches to nine inches, as 
measured from the lower border of the 
patella. The author considers that 
the most satisfactory stump observed 
by him was on a young man who had 
extensive involvement of the muscles 
below the knee due to _ infantile 
paralysis, but who had good power in 
the muscles of the thigh. In an effort 
to reproduce this type of stump, in 
four patients the author divided the 
muscular branch of the tibial nerve to 
the two heads of the gastrocnemius, 
ané@ in one patient also divided the 
verve branch to the soleus, with very 
satisfactory results. The operative 
technique is described. A longitudinal 
incision, two and a half inches in 
length, is made in the lower part of 
the popliteal space, extending down the 
leg. Upon incision of the deep fascia 
the medial sural cutaneous nerve will 
be found and may be used as a guide 
to follow down into the popliteal space 
to the tibial nerve. The muscular 
branches of the tibial nerve to the two 
heads of the gastrocnemius are then 
identified and divided. The branch to 
the soleus leaves the tibial nerve at a 
lower level, but is within the field of 
operation, and may be divided. Very 
little bleeding is encountered, but care 
should be exercised to ensure a dry 
field. The fascia and skin should be 
sutured carefully to obtain a minimum 
amount of scar. The author found that 
the location of this incision is such that 
the scar has not been objectionable. 
The operation recommended can be 
carried out at the time of the amputa- 
tion or it may be carried out as a 
separate procedure, either before or 
after the amputation. The sural nerve 
and the tibial nerve should not be cut 
or damaged at this level because of the 
danger of development of a _ painful 
neuroma. The author considers that 
this operation is of particular advan- 
tage to large-muscled adults, and, on 
the basis of limited experience, it 
would seem that the patients treated in 
this manner show a more rapid and 
complete atrophy of the amputation 
stump than others. 
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Bibliography of Scientific and Industrial 
Reports, 


THE RESULTS OF WAR-TIME RESEARCH. 





During the war a great deal of research was carried out 
under the auspices of the Allied Governments. It has been 
decided to release for general use a large proportion of the 
results of this research, together with information taken 
from former enemy countries as a form of reparations. 
With this end in view, the United States Department of 
Commerce, through its Publication Board, is making a 
weekly issue of abstracts of reports in the form of a 
“Bibliography of Scientific and Industrial Reports”. This 
bibliography is now being received in Australia, and 
relevant extracts are reproduced hereunder. 

Copies of the original reports may be obtained in two 
ways: (a) Microfilm or photostat copies may be purchased 
from the United States through the Council for Scientific 
and Industrial Research Information Service. Those desiring 
to avail themselves of his service should send the Australian 
equivalent of the net quoted United States price to the 
Council for Scientific and Industrial Research Information 
Service, 425, St. Kilda Road, Melbourne, 8.0.2, and quote the 
PB number, author’s name, and the subject of the abstract. 
All other charges will be borne by the Council for Scientific 
and Industrial Research. (b) The reports referenced with 
an E number may be obtained in approved cases without 
cost on application to the Secondary Industries Division of 
the Ministry of Post-War Reconstruction, Wentworth House, 
203, Collins Street, Melbourne, C.1. Copies of these are 
available for reference in public libraries. 

Further information on subjects covered in the reports 
and kindred subjects may be obtained by approaching the 
Council for Scientific and Industrial Research Information 
Service, the Secondary Industries Division of the Ministry 
of Post-War Reconstruction, or the Munitions Supply 
Laboratories (Technical Information Section), Maribyrnong, 


Victoria. 





PB 31693. MBIKLEJOHN, GorDON, e¢ alii, Studies on the 
chemotherapy of viruses in the psittacosis-lymphogranuloma 
group. I. Effect of penicillin and sulphadiazine on ten strains in 
chick embryos. 1945. 19 pp. Price: Microfilm, $1.00; Photo- 
stat, $2.00. 

This report describes studies at Camp Detrick, Frederick, 
Maryland. It will be published in the Journal of Immunology. 
The effectiveness of penicillin and sodium  sulphadiazine 
against viruses in the psittacosis-lymphogranuloma venereum 
group has been tested in chick embryos. Penicillin delayed 
the death of embryos infected with each of the ten viruses 
tested. Sodium sulphadiazine haa a similar effect only against 
two classical strains of psittacosis virus, the mouse 
pneumonitis virus (Greb strain), 12XN strain, and lympho- 
granuloma venereum virus, and failed to delay death of 
embryos infected with Borg strain, SF strain, pigeon 
ornithosis virus (P-207 strain), meningopneumonitis virus 
(Cal 10 strain), and feline pneumonitis virus. Tabulated 
results and bibliography are included. See also later report, 
PB 31694. 

Report of test of 


PB 32854. U.S. QUARTBRMASTER Boarp. : 
equipment, delousing, D.D.T. (packboard mounted unit). _(Pro- 
t 1505.) October, 1944. 6 pp. Price: 


ject T-395; QMB Tes 
Microfilm, $1.00; Photostat, $1.00. 

Field tests were conducted of two types of delousing 
equipment (packboard mounted units). One unit was 
powered by a two-cycle horizontal cylinder engine. The 
compressor on this unit was of a rotary type. The other 
unit consisted of a compressor of the rotary type powered 
by a four-cycle upright cylinder engine. The weight of 
the first unit, mounted on packboard, was 45 pounds, and 
the second, 69 pounds. The first unit was found to be 
superior to the second for portage by packboard. The report 
also describes the specific changes to be made in the first 
unit to improve its operation. 

PB 31694. WispMAN, Ropert W., et alii, Studies on the 
chemotherapy of viruses in the psittacosis-lymphogranuloma 
group. II. Effect of penicillin and sulphadiazine on seven strains 
in mice. November, 1945. 16 pp. Price: Microfilm, $1.00; 
Photostat, $2.00. 

A previous report, PB 31693, studied the effect of the two 
drugs on viruses in chick embryos. Several other reports 





1Supplied by the Information Service of the Council for 
Scientific and Industrial Research. 

















mentioned in the bibliography studied the effect of the drugs 
on several virus strains in mice. This report considers the 
effect of the two drugs on several virus strains in mice not 
previously studied. Penicillin showed a definite therapeutic 
effect when given by the subcutaneous route to mice infected 
with Gleason strain of psittacosis, the Borg strain, pigeon 
ornithosis virus (P-207), meningopneumonitis virus (Cal 
10), and mouse pneumonitis virus (Nigg). Oral sulpha- 
diazine was effective in mice infected with the two psittacosis 
strains and the mouse pneumonitis virus, but not in mice 
infected with the Borg strain, SF strain, pigeon ornithosis 
virus (P 207), meningopneumonitis virus (Cal 10), and 
feline pneumonitis virus. Results obtained with the two 
drugs in mice were, in each instance, in agreement with 
those obtained in chick embryos. The report covers work 
done at Camp Detrick, Maryland, and will appear in the 


Journal of Immunology. 
PB 30014. DLamManna, CarRu. The nature of the acid-fast 
stain. No date. 11 pp. Price: Microfilm, $1.00; Photostat, 


1.00. 

A hypothesis is presented in this report which may 
account for the properties of acid-fast cells when stained 
with carbol-fuchsin (mixture of phenol, water and a dye) 
and for the artifacts that have been observed. Beading of 
cells when stained with Ziehl-Neelsen’s carbol-fuchsin is 
postulated to be the result of phenol and dye separating out 
as a liquid phase. It can be considered that the basis for 
the acid-fast property lies in th greater solubility of the 
phenol and dye in the cell constituents than in the 
decolorizing agent. Three photomicrographs show the 
effects of staining and washing of a vibrio species. 
Bibliography. This work was initiated at the Louisiana State 
University of Medicine and continued at Camp Detrick, 
Frederick, Maryland. It was intended for publication in the 


Journal of Bacteriology. 

PB 34115. U.S. NatTionaL Derenca Research CoMMITTER 
A preliminary report on tests of emotional stability. 
report to the services No. 18: Sect. D-2, Fire Control. 
Rept. 344.) January, 1942. 23 pp. Price: Microfilm, $1.00; 
Photostat, $2.00. 

A study was made of test methods which would be useful 
in screening out those individuals who would be most likely 
to break down under battle conditions. This report describes 
a number of tests on a limited number of personnel. The 
report, from Tuft’s College, summarizes the findings of the 
study. Three of the tests correctly differentiated between 
the emotionally stable and. unstable personnel. Of these, 
one (the electric shock technique) had previously appeared 
hopeful as a result of laboratory studies with non-military 
personnel; a second (the electro-encephalographic technique) 
had not previously been tried, but seemed a plausible method 
because of its significance in other connexions; the third 
(the two-hand coordination test) was a surprise. The results 
of the study, while interesting and indicative of the directions 
in which it may be profitable to pursue the subject further, 
should not be taken as final. 

PB 23071. GERSTELL, RICHARD. A new test for demonstrating 
the effects of milder degrees of anoxia, Final report. (Bur. 
of Medicine and Surgery Res. Project X-282.) February, 1946. 
18 pp. Price: Microfilm, 50c.; Photostat, $2.00. 

Seven essentials of effective tests for demonstrating the 
effects of anoxia are listed. A new card-sorting test for 
demonstrating the effects of anoxia is described. Over 2 
officers and men undergoing routine oxygen indoctrination 
were given the new card-sorting test. Nine out of every tel 
of these individuals made higher scores on oxygen than while 
anoxic. The average difference in scores (0 to 100 basis) 
made under these two conditions was 57 points. Data 
obtained from approximately 150 individuals usea as controls 
indicate that roughly one-third of the scoring differences 
notes may be due to the learning factor. This has purposely 
been taken advantage of in administration of the test. It 
is concluded that with minor revisions and improvement thé 
new test can successfully be used to demonstrate the milder 
degrees of anoxia to those undergoing routine oxygét 
indoctrination. Two tables and two sheets of pictures ar 


attached. 

PB 23069. BuirRen, J. E., and FisHsr, M. B. Further studies 
on the prediction of susceptibility to seasickness by a motion 
sickness questionnaire. (Bur. of Medicine and Surgery Réé. 
Project X-278, Rept. 6.) October, 1945. 26 pp. Price: Micro 
film, 50c.; Photostat, $2.00. 

The validity of the questionnaire was studied by coll: 
paring the questionnaire scores of 150 officers and men ‘ 
sea experience on a destroyer escort. A person rank 
himself as somewhat more susceptible to seasickness thal 
did his associates. About 10% of the 150 men were indicated 
as highly susceptible. An individual's questionnaire scot 
correlated more highly with his own estimate of suscep 
bility to seasickness than with other persons’ estimates of 




















controls 
ferences 
1 rposely 


May 17, 1947. 


THE MEDICAL JOURNAL OF AUSTRALIA. 627 





his susceptibility. Elimination of this 10% would have 
reduced the proportion of susceptibles from 10 in 100 to 
about 5 in 100. The questionnaire is believed to have suf- 
ficient validity and reliability to be of value in screening 
out persons who would be severely affected by seasickness. 
There is no clear evidence that personality disorders are 
characteristically associated with susceptibility to seasick- 
ness. Questionnaire forms, statistical tables, graphs, and a 
bibliography are attached. 

PB 23070. Brown, E. W., et alii, Evaluation of the bacteri- 
cidal power of ultra-violet lamps on the air of the submarine 
U.S.S. Angler. April, 1944. 15 pp. Price: Microfilm, 50c.; 
Photostat, $1.00. 

This study is a continuation of previous efforts made to 
determine germicidal effect of duct installations of ultra- 
violet lamps on the air of submarines. The germicidal lamps 
were General Electric low pressure mercury vapour type 
rated at eight watts. Bacteriological tests were confined to 
counts of the bacteria of the air while submerged, the 
counts with the lights on being compared with counts during 
similar control periods with the lights off. The number of 
bacteria in the air was estimated by the use of blood agar 
plates. Two methods of collecting bacteria were utilized: 
(i) plates were exposed for an hour in different parts of the 
ship; (ii) plates were enclosed in the Hollaender sieve 
device and a measured amount of air impinged against the 
surface. No very marked or entirely constant reduction in 
saprophytic bacteria of the air of submarines can be 
achieved by ultra-violet irradiation within the ventilating 
ducts. Qualitative and quantitative tests for the presence of 
stibiose in the air were carried out. Four tables, one blue- 
print, one diagram, and instructions for securing air 
impinger samples are attached. 

PB 23063. LozNerR, EuGENE L._ Statistical study of 1,407 
administrations of dried plasma. (Bur. of Medicine and Surgery 
Res. Project X-179, Rept. 2.) December, 1943. 17 pp. Price: 
Microfilm, 50c.; Photostat, $2.00. 

Object of this study was to analyse completed question- 
naires on the administration of dried blood plasma statis- 
tically and to compare the analysis of questionnaires on 
liquid blood plasma (see PB 23062). The total number of 
untoward reactions from dried plasma was 74 (5:4%). This 
compares with 41% for liquid plasma as a whole, 5°6% for 
liquid plasma under four months old, and 30% for liquid 
plasma over four months old. Despite the fact that 31% of 
the dried plasma administrations were outside the con- 

tinental limits, the distribution of indications for giving the 
plasma, the relation of the indications to untoward reactions, 
the percentage of beneficial results, the distribution of 
dosage, and the time of day when the plasma was 
administered were similar to the liquid plasma study. 
Eleven tables are attached. 


PB 23062. Lozner, EH. L. Statistical study of 1,751 adminis- 
trations of plasma preserved in the liquid state. (Bur. of 
Medicine and Surgery Project X-179, Rept. 1.) July, 1943. 


20 pp. Price: Microfilm, 50c.; Photostat, $2.00. 

Object of this study was to determine by means of a 
punch-card statistical analysis of completed blood plasma 
administration questionnaires the safety and efficiency of 
Dlasma preservation in the liquid state. The average age of 
Preservation was 5°0 months, and 545 administrations were 
of plasma over six months old. The total number of 
untoward reactions reported was 72. In 52 of these at least 
two other administrations from the same pool were satis- 
factory. This leaves a reaction rate possibly “attributable” 
to plasma of 1:1%. When normal human plasma is prepared 
by a closed system with scrupulously aseptic technique, 
and administered with suitable precautions, particularly 
with regard to filtration, it may be preserved in the liquid 
State at room temperature in the temperate zone for periods 
up to at least a year. Ten tables and a bibliography are 
attached. 

PB 23059. McLIMANs, W. F., AND GRANT, C. W. Studies in 

tsugamushi disease (scrub typhus). III. Further studies 


on therapy of the infection in Swiss mice. ur. of Medicine 
and Surgery Res. Project X-222. Rept January, 1945. 


eo 

3 pp. Price: Microfilm, 50c.; Photostat, $2.00. 
Previously reported observations on the beneficial thera- 
Peutic effect of methylthionine chloride (methylene blue) on 
Swiss mice inoculated intraperitoneally with 1,000 mCd of 
the Karp strain of Rickettsia nipponica were confirmed and 
truifiea. Oral administration of the drug alone reduced 
he mortality from 100% in the untreated controls to 20% 
to 25% in the treated animals. When the administration 
of the drug was combined with placing the animals in an 
°xygen tent, the mortality was still further reduced to 10% 
to 15%. Other therapeutic agents studied were para-amino 
ic acid, goat hyperimmune serum, 2,4-dinitrophenol, 
and toluidine blue. Only the first agent reduced the mor- 
ty, but not below a value of 60%. Environmental changes 


alone, such as an elevated ambient temperature or an 
increased atmospheric oxygen tension, also exerted a slightly 
beneficial effect on the experimental infection. A_biblio- 
graphy, seven tables, one picture and six graphs are 
attached. 

PB 23057. Lozner, Evcens L. Studies on the transmis- 
sibility of malaria by plasma transfusions. (Bur. of Medicine 
and Surgery Res, Project X-61.) No date. 4 pp. Price: 
Microfilm, 50c.; Photostat, $1.00. 

The study was conducted by means of 35 administrations 
of plasma prepared from blood of individuals with active 
malaria in varying dosages and preserved by varying tech- 
niques. The likelihood of transmission of malaria by the 
navy plasma programme is minimal, as the plasma being 
used is dried from the frozen state, frozen, or liquid more 
than one week old. No transmissions were observed in any 
of these types of preservation. The only definite trans- 
mission occurred with liquid plasma one day old. 


, PB 37801. Murray, H. M. L., et alii, Tetryl dermatitis: An 
investigation into its wartime incidence and control in Aus- 
tralian fuse-filling factories. (Australia. Department of 
Labour and National Service. Industrial Welfare Division, 
Technical Report 2; Australian Technical Papers 850.) 1944. 
62 pp. Price: Microfilm, $2.00; Photostat, $5.00. 

The course of a survey of the incidence of tetryl der- 
matitis, more commonly known as C.E. rash (composition 
exploding rash), in two Australian war-time fuse-filling 
factories is outlined and data are presented showing (i) 
the relative risk of contracting rash at particular operations 
(highest risks: actual handling of tetryl, stemming and 
pelleting of fuses), (ii) the seasonal incidence of rash 
(highest risks: spring months), (iii) period of service before 
contracting rash (major risk between the fourteenth and 
twenty-fourth days of service), (iv) the manner of tetryl 
contact (major risk lies in actually handling the material), 
(v) symptoms associated with tetryl exposure (cedema of the 
eyes, nose-bleeding, vomiting, nausea, dizziness, headache, 
skin discoloration, stomach-ache, and general chest symp- 
toms). The data are discussed in relation to factory 
practice, and routines for reducing the incidence of tetryl 
dermatitis are suggested. 

PB 23061. Pace, NELLO, et alii. Preliminary studies on the 
transfusion of red blood cells into normal men in order to 
increase tolerance to hypoxia. (Bur. of Medicine and Surgery 
Res. Project X-524, Rept. 1.) March, 1945. 5 pp. Price: 
Microfilm, 50c.; Photostat, $1.00. 

A total of 1,300 millilitres of a 55% fresh erythrocyte sus- 
pension in saline solution was administered intravenously to 
each of two subjects over three days. The hematocrit 
reading was increased from 458% to 52:7% in one subject, 
and from 50:0% to 56°1% in the other subject. This repre- 
sented an increase of approximately 12% in the total cell 
volume. The increased hematocrit readings gradually 
returned to normal over a period of approximately one 
month. At the end of twelve days the increase was still 
greater than half the peak value attained. Analyses of 
arterial blood samples taken at altitude indicated that the 
percentage saturation of hemoglobin with oxygen was 
within the normal range for the ambient oxygen partial 
pressure. Thus the oxygen content of the blood as well as 
the oxygen capacity was greater than normal at this 
altitude. Tests were made at a simulated altitude of 18,000 
feet, during which the subjects, experienced in low pressure 
work, attempted to evaluate any deviation from their normal 
reaction to this altitude. Subjectively, they noted an 
improved .tolerance to hypoxia during the several days of 
maximum polycythemia. A bibliography and one graph are 
attached. 

PB 23060. TurRNER, J. MCCULLOUGH. 
decomposition as possible source of noxious vapour. 
Medicine and Surgery Res. Project X-207, Rept. 1.) 
19438. 12 pp. Price: Microfilm, 50c.; Photostat, $1.00. 

Object of this study was to investigate the cause of death 
and poisoning of personnel on board Y.P. Boat number 292, 
on May 26, 1943. It concerns the study of bananas alone, 
papayas not being available. An examination was made of 
the atmosphere in large closed flasks in which fresh yellow 
bananas were placed and allowed to remain in darkness for 
a period of days during process of softening and becoming 
overripe, at both ambient room temperature and at a con- 
stant 37-5° C. Tests for hydrogen sulphide, hydrogen cyanide 
and carbon monoxide were negative. There was found to be 
a rapid utilization of oxygen in the flasks, together with a 
concurrent and approximately proportional production of 
carbon dioxide. These processes were more rapid and com- 
plete at higher temperatures. It is concluded that fatalities 
and severe poisonings can result from carbon dioxide and 
the almost total lack of oxygen, due to rotting fruit 
(bananas) in the holds of ships. A bibliography and one 
table are attached. 


Papaya and banana 
(Bur. of 
October, 
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British Medical Association Mews. 
SCIENTIFIC. 


A MEETING of the Section of Pediatrics of the New South 
Wales Branch of the British Medical Association was held 
on October 30, 1946, at the Royal Alexandra Hospital for 
Children. 

Chronic Hypoplastic Anzemia. 


Dr. LORIMER Dops presented the history of a boy, aged 
three and a half years, the only child of Australian parents, 
who had been born at full term. His mother stated that she 
was well throughout her pregnancy and that there was no 
family history of blood dyscrasia or other significant illness. 
He was free from all infections and apparently in excellent 
health until the age of about five months, when he was 
noticed to be pale. At the age of eleven months rapidly 
increasing pallor prompted his admission to the Royal 
Alexandra Hospital for Children. At this time his pallor was 
extreme, his mucous membranes were almost colourless and 
his respirations were rapid and shallow. His weight was 
13°5 pounds, his liver margin extended about one inch below 
the right costal margin, his spleen was not palpable and 
there was no obvious enlargement of his lymphatic glands. 
The erythrocytes numbered 790,000 per cubic millimetre 
and the hemoglobin value (less than 3°0 grammes per 
centum) was too low for accurate estimation; less than 0°5% 
of his erythrocytes were reticulocytes, and no nucleated 
erythrocytes were noted. The leucocytes were mature and 
numbered 9,000 per cubic millimetre, and his platelets 
exceeded 500,000 per cubic millimetre. The child’s blood 
group was A (II) and his erythrocytes were Rh-positive. 

After a continuous transfusion of 420 millilitres of citrated 
blood (more than 30 millilitres of blood per pound of body 
weight), the erythrocyte count reached 3,970,000 per cubic 
millimetre and the hemoglobin value 13°8 grammes per 
centum. Within two weeks the number of erythrocytes had 
fallen to such a level that another blood transfusion was 
necessary. Within three weeks another fall in his blood 
count prompted another blood transfusion, and over the next 
two and a half years of his life this sequence of events was 
repeated with monotonous regularity. At no stage was 
there any evidence of increased hemolysis; the percentage 
of reticulocytes never rose as high as 0°5% of the ery- 
throcytes, no nucleated erythrocytes were recorded, no excess 
of urobilinogen was detected in the urine and the Van den 
Bergh test failed to produce a reaction. The fragility of the 
erythrocytes was estimated as normal on three occasions. 
Little or no alteration or variation in the size or shape of 
the erythrocytes occurred (the mean corpuscular volume 
was estimated at 82 cubic w). Throughout this long illness 
the leucocytes remained mature (their total number varying 
from 6,000 to 12,000 per cubic millimetre), and the platelets 
never fell below 250,000 per cubic millimetre. The blood 
failed to react to the Wassermann and Kline tests. No 
ova or parasites were detected in the stools. Repeated 
examination of the urine revealed no abnormality. Radio- 
graphic examination of the skull and long bones revealed 
no significant abnormality. 

Dr. Dods said that about a year prior to the meeting a 
series of therapeutic trials of various liver preparations 
and of iron in adequate doses failed to produce any reticulo- 
cyte response or improvement. Thyreoid extract, vitamin C 
and total vitamin B complex also failed to have any obvious 
therapeutic effects. There was no response to folic acid 
(“Folvite’”), which was given by mouth in doses of ten 
milligrammes three times a day for two weeks. In view of 
these therapeutic failures, and of the absence of any history 
of drug or chemical hazards, of any obvious infection or 
renal impairment, and of any evidence suggestive of a 
leucosis or reticuloendotheliosis, the child’s illness was 
regarded as hypoplastic anemia of indeterminate etiology, 
and arrangements were made for an examination of the 
marrow by means of sternal trephine and smears. This 
examination was carried out in June, 1945, and Dr. R. D. K. 
Reye reported on the specimens in the following terms: 


Specimens not entirely satisfactory due to the infiltra- 
tion of a great deal of traumatic blood, but very 
occasional small islands of marrow are present, and 
these are composed almost entirely of myelocytes and 
intermediate stages of the granular series of leucocytes. 
Only a very small number of erythropoietic cells, all 
at the stage of normoblastic development, are to be 
found. Megakaryocytes are present in satisfactory 
numbers. In the blood which everywhere surrounds 
these small portions of marrow are a number of lympho- 
cytes and segmented granular leucocytes. 





The presence of so much blood makes interpretation 
difficult. Admittedly lymphocytes are present in greater 
numbers than normal, but as they are all of a mature 
type, and as they are found almost entirely in the blood 
and associated with mature granular leucocytes, it seems 
fairly safe to assume that they do not represent any 
lymphocytic infiltration of the marrow. There is, how- 
ever, definite evidence in the small portions of marrow 
available for study, of a marked hypoplasia, amounting 
to an aplasia of the erythropoietic elements; while the 
myelopoietic and platelet forming cells are present in 
normal proportions. 

The anemia in this instance would seem to fall into 
that very rare group in which the red cell series alone 
are involved, and in this way the circulating blood is 
an exact image of the state of the marrow. Whatever 
the inhibitory factor may be, it would seem to involve 
the earliest progenitors of the erythrocytes, and it would 
not seem likely that such an aplastic picture could be 
accounted for by any hypothetical splenic inhibition. 


Dr. Dods demonstrated graphs illustrating the response 
of this child’s erythrocyte level to repeated blood trans- 
fusions given over a period of two and a half years. He 
said that during this period, Dr. Joan Tom had given this 
child more than 35 transfusions without any obvious trans- 
fusion reaction. The use of concentrated erythrocyte trans- 
fusions and of frequent small-volume transfusions had been 
abandoned because of the possible sacrifice of veins involved. 


As this child was suffering from an obvious disturbance 
of erythrocyte production, the anemia had been classified 
as dyshemopoietic; but this label did not deny the possibility 
of some increase in the rate of destruction of erythrocytes, 
and there was some evidence which suggested that the 
erythrocytes given to this child by transfusion did not 
survive for so long as might have been expected if blood 
destruction was proceeding at a normal rate. Diamond and 
Blackfan (American Journal of Diseases of Children, Volume 
XLVI, 1938, page 464) had described a similar type of hypo- 
plastic anemia and had quoted details of four cases in which 
the patients had been observed over some years. They had 
defined three features which corresponded with those pre- 
sented by the child under discussion: (i) a chronic, pro- 
gressive anemia involving mainly the erythrogenic elements, 
little or no depression of leucocytes or platelets being 
apparent; (ii) the onset usually observed during the first 
three months of life; (iii) hypoplasia of the erythrogenic 
elements of the bone marrow, with little or no hypoplasia of 
leucogenic elements. 

Dr. Dods said that at present the child was being sup- 
ported by blood transfusions, in the rather vain hope that 
his medullary or even his extramedullary centres of ery- 
thropoiesis might recover. Both foetal marrow grafting and 
intramedullary transfusions of marrow had been considered, 
but had been deferred, pending advice from England and 
America about such procedures. Dr. Dods expressed the 
opinion that, despite its apparent irrationalism, splenectomy 
should be considered at this stage and would be carried out, 
if advice which was coming from abroad supported this 
procedure. Whitby and Britton (“Disorders of the Blood”, 
fourth edition, 1946) had stated that they had had experience 
of six cases of this type of hypoplastic anzmia, and that, 
after a long preliminary period of maintenance with blood 
transfusions, each of these patients responded to splenectomy. 


Chronic Hzmolytic Anzemia. 


Dr. Dods next presented the clinical history of a boy, aged 
six years, who had suffered from a variable degree of anemia 
for the past two or three years. This child was apparently 
relatively well during the latter half of 1945; from January 
to June, 1946, he was away from his home and was reported 
to be surprisingly well. During the three months prior te 
the meeting he had suffered from undue tiredness, irritability 
and sleeplessness, and had complained of “cramps” in his 
legs. Some slight pallor of his skin and mucous membranes 
was apparent. His tongue and gums were normal in 
appearance, his spleen and liver were not palpable, and 
there was no obvious enlargement of his superficial lym- 
phatic glands. Examination of his central nervous system 
gave negative results, his optic fundi were normal in 
appearance, and his cerebro-spinal fluid was normal (protei? 
content less than 15 milligrammes per centum). His systolic 
blood pressure had varied from 120 to 100 millimetres of 
mercury. Apart from some extensive dental caries, whl¢ f 
had necessitated the extraction of eight teeth at the age ° 
four years, he had suffered from no significant illnesses- 
His parents and grandparents were Australian. His mater? 
great-grandmother had “died from anzemia”, his matern 
grandmother was receiving treatment for pernicious anemia 
and a maternal cousin had died from Hodgkin’s disease. 
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results of his blood counts over the past year were as 
shown in Table I. 

Dr. Dods went on to say that there was no obvious 
abnormality in the shape or size or staining of the child’s 
erythrocytes, and repeated estimations of their reaction to 
hypotonic saline solutions suggested no alteration in their 
fragility. Similar estimations of the fragility of the red 
cells of his immediate family also gave normal results. His 
urine contained an excess of urobilinogen; spectroscopic 
examination of his early morning and night urine revealed 
no evidence of hemoglobinuria. The Van den Bergh test 
was reported to be “indirect positive’, and his serum failed 
to react to both the Wassermann and Kline tests. MRadio- 
graphic examination of his skull and long bones revealed no 
widening of marrow spaces, no evidence of “lead line” and 
no other abnormality. The indirect positive reaction to the 
Van den Bergh test, the excess of urobilinogen in the urine 
and the reticulocyte responses seemed to represent adequate 
indirect evidence of excessive hemolysis. This excessive 
hemolysis seemed to be variable in intensity and of mild 
degree. 

The available evidence and the absence of any enlargement 
of his spleen suggested that he was probably suffering from 
a hemolytic anemia due to some “extrinsic” factor rather 
than from one of the “intrinsic” hemolytic anemias. There 
was no history of any significant infection or drug hazard. 
No stippled red cells had ever been noted in his blood films, 
and X-ray examination of his long bones had revealed no 
evidence of a lead line; but the lead content of his urine was 
found to be 0°17 milligramme per litre. At the time of the 
meeting further estimations of the amount of lead in his 
urine were being carried out over a three-day period. 

Dr. Dods then said that a review of the patient’s home life 
and conditions suggested a lead hazard; the home was a 
painted weatherboard cottage, which stood in close proximity 
to ethyl petrol and metal factories. This possible lead hazard 
was being investigated by Dr. J. T. Cullen, of the Industrial 
Hygiene Department of the New South Wales Board of 
Health. It seemed reasonable to assume that the child 
might be suffering from a hemolytic anemia, the result of 
lead absorption; but the absence of any stippled cells in his 
blood films and of any obvious lead line in the radiographs 
of his long bones seemed difficult to explain. If it was 
assumed that the stippled cell was merely a reticulocyte 
whose basophilic material had been altered by lead, then a 
reticulocyte response might be accepted as a more delicate, 
but less characteristic, index of lead poisoning than the 
stippled cell level. In an attempt to define the stippled cell 
level accurately, Dr. F. P. M. Solling had stained films with 
borax and methylene blue, following the technique of the 
basophilic aggregation test defined by McCord and his 
colleagues (C. P. McCord, F. R. Holden and J. Johnson: 
The American Journal of Public Health, Volume XXV, 1935, 
page 1089), and had estimated the number of basophile cells 
as 25% of the erythrocytes. Dr. Dods hoped that Dr. Reye 
would comment on this method of staining and on the 
significance to be attached to the results. Arrangements 
had been made for an approximate estimate of the child’s 
Coproporphyrin III excretion. It was pointed out that the 
amount of coproporphyrin III excreted should be increased 
in the case of a hemolytic anemia which had resulted from 
lead or other tozic hazards. 

Dr. D. H. K. REYE commented upon the basophilic aggrega- 
tion test which had been mentioned. This test had not 
Previously been performed in the laboratory, and Dr. Reye 
was unfamiliar with it. It had been performed according 
to the technique set out by Whitby and Britton and else- 
where, in the belief that it was specific for punctate 





stippling. On comparing the preparations obtained with 
supravital staining methods, Dr. Reye was convinced that 
the test did not serve to differentiate punctate basophile 
stippling, but, in fact, stained all basophile cells. This was 
confirmed when reference was made to the article of McCord, 
Holden and Johnston, who had used this technique in 1934- 
1935 in a survey of workers involved in an epidemic of lead 
poisoning in the American automobile industry. In the 
words of the authors, the test revealed the “totality of the 
erythrocytes containing basophilic substance’’. 


Dr. MARGARET HarPeR said that she had first examined a 
baby, aged four months, in 1944. The mother and father were 
both healthy and the family history was not relevant. On 
June 27, 1944, when the child was first examined, a blood 
count gave the following information: the erythrocytes 
numbered 1,210,000 per cubic millimetre, the hemoglobin 
value was 3°84 grammes per 100 millilitres and the colour 
index was 1:06; the leucocytes numbered 10,900 per cubic 
millimetre, 28% being neutrophile cells and 66% lymphocytes. 
The erythrocytes were irregular in size and a few macrocytes 
were present. No reticulocytes and no nucleated forms were 
seen. The leucocytes were all mature and platelets were 
plentiful. A fortnight after the first blood transfusion the 
erythrocyte count was 3,180,000 per cubic millimetre, the 
hemoglobin value being 7°38 grammes per centum. A month 
later the number of erythrocytes was down to 2,480,000 per 
cubic millimetre, the hemoglobin value being 6:86 grammes 
per centum. Blood transfusions were given every five or six 
weeks. In the beginning occasional macrocytes were noted, 
and these were present in varying numbers throughout. 


Dr. Harper said that in August, 1945, macrocytosis was 
pronounced, and so it seemed worth while to give a course 
of proteolysed liver. This was given for one month without 
any response in reticulocytes or erythrocytes. The baby had 
also previously had a course of intramuscular injections of 
“Campolon” with no effect. In July, 1946, polychromasia 
was noted for the first time, and this had continued up to 
the time of the meeting. Later in July two nucleated ery- 
throcytes were seen and a few reticulocytes. These had 
also been found at subsequent blood counts. In September, 
1946, seven weeks after the child’s last blood transfusion, 
the erythrocytes numbered 4,140,000 per cubic millimetre, 
the hemoglobin value being 10-2 grammes per centum. This 
was the best count at such a long interval after a trans- 
fusion. A month later the red cells were down to 2,700,000 
per cubic millimetre and the hemoglobin value to 9:4 
grammes per centum. <A few days after this blood count 
the mother reported that the child was looking much paler 
and she thought she ought to have another blood trans- 
fusion. A blood count, which was made at the time when 
the transfusion was given, yielded the following informa- 
tion: the erythrocytes numbered 2,620,000 per cubic milli- 
metre and the hemoglobin value was 82 grammes per 
centum. The interval between this and the previous trans- 
fusion was eleven weeks, the longest interval so far. No 
enlargement of liver or spleen had occurred, and the leuco- 
cytes had remained at about 8,000 to 10,000 per cubic milli- 
metre, all mature cells, and platelets were plentiful. 


Dr. CLIFTON WALKER asked Dr. Dods for suggestions about 
the diagnosis in a case of chronic anemia. The patient, who 
was now under Dr. Walker’s care, was a girl, aged three 
and a half years, a first-born. She showed increasing pallor 
as an infant at about the age of seven months, when she 
first came under his notice on account of considerable 
enlargement of the spleen and‘moderate enlargement of the 
liver. Although her condition had been diagnosed as acute 
lymphocytic leuchemia, the blood picture was not con- 


TABLE I. 





Erythrocytes Hemoglobin Value. 
per Cubic (Grammes per 
Millimetre. Centum.) 


Colour Index. 


Platelets 
per Cubic 
Millimetre. 


Leucocytes 
per Cubic 


Reticulocytes 
Millimetre. 


per Centum. 





3,160,000 9:0 


340,000 


9,100 
(myelocytes 1%) 





3,230,000 8-4 


Numerous 


7,000 





3,160,000 9-1 


8,700 360,000 
(myelocytes 1%) 





3,200,000 9-2 


8,400 Numerous 





3,400,000 


9,500 400,000 
(myelocytes 2%) 





3,380,000 











4,600 572,000 
(metamyelocytes 2%) 
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vincing. Moderate erythroblastemia was present, and the 
parents were both Rh-positive. A blood transfusion was 
ordered at the age of eight months with an immediate 
response; the baby became pink and active, and the liver 
and spleen settled down to normal. Her condition 
deteriorated in about three or four months and necessitated 
a further blood transfusion, and every three to six months 
she would relapse and the treatment had to be repeated till 
November, 1944, when the bone marrow route was adopted, 
and she remained well for a period of fifteen months. At 
this stage Dr. Walker thought the cure’was completed; but 
deterioration again occurred, and two blood transfusions 
had been required in 1946, in February and May. Dr. 
Walker asked what was the diagnosis and what the 
prognosis. 

Dr. W. P. MacCattum said that his remarks followed on 
Dr. Margaret Harper’s statement that in one case of anemia 
of so far undetermined etiology in her practice, she had 
at one stage tried folic acid, but had subsequently obtained 
better results on proteolysed liver. Dr. MacCallum said 
that while he was in Edinburgh in August, 1945, Professor 
Davidson had demonstrated an adult patient with anemia 
(dyshemopoietic type), whose response to folic acid, after a 
slight initial improvement, had not been sustained. After 
the exhibition of proteolysed liver, however, of which one 
and a half ounces were given per day, there was a con- 
siderable improvement in every regard. This improvement 
continued and the patient’s condition became satisfactory. 

Dr. Dods, in reply, said that he had been most interested 
to hear from Dr. Margaret Harper the details of a patient 
with a similar type of hypoplastic anemia who had been 
under her care. There was some evidence to suggest that 
the child described by Dr. Harper might be suffering from 
macrocytic anemia and there were some signs suggesting 
red cell regeneration; these features seemed to prompt a 
trial of folic acid therapy. In reply to Dr. Clifton Walker, 
Dr. Dods suggested that the anemia described by Dr. Walker 
might belong to that group of subchronic hemolytic anemias 
to which von Jaksch’s name had been attached. Unfor- 
tunately it was not known whether the child whose con- 
dition had been described by Dr. Walker had ever exhibited 
any evidence of increased blood destruction; but the age 
group, the enlargement of the liver and spleen, the evidence 
of an erythroblastic and a ieucoblastic response and the 
recovery within a year, all conformed to the present-day 
conception of von Jaksch’s syncrome. Although children 
suffering from this syndrome usually exhibited some increase 
in the size of the liver and spleen during periods of increased 
blood destruction, and some diminution in the size of these 
organs during more quiescent periods, the fluctuation was 
rarely so pronounced as that described by Dr. Walker. 

(To be continued.) 
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HERPES ZOSTER: A POSSIBLE USE FOR “BENADRYL”. 





Sm: In “The Physiological Basis of Medical Practice”, 
C. H. Best and N. B. Taylor wrote as follows: “The cutaneous 
lesions characteristic of herpes zoster are ascribed to the 
liberation of H-substance from the epidermal cells by anti- 
dromic impulses.” 

In herpes zoster inflammatory changes in the posterior 
root ganglion apparently irritate vasodilator (antidromic) 
fibres in the posterior nerve roots. Stimulation of these 
fibres perhaps liberates an H-substance in the corresponding 
skin segment and leads to vasodilatation, cedema and 
vesiculation. 

“Benadryl” has an anti-histamine action, and if given in 
the earliest stages of herpes zoster it is possible that it 
would limit the extent of the rash. 

J.C., aged forty-nine years, consulted me on March 31, 
1947. He had had pain in the right lower chest for one 
week. A rash was discovered as soon as he undressed. It 
had not been present when he dressed some ten hours 
previously. There were large patchy raised areas of erythema 
and cedema in the distribution of the sixth thoracic derma- 
tome. The total area involved by these areas was approxi- 
mately eighteen square inches. At this stage there were no 
vesicles. He was given an injection of pituitrin, 10 inter- 
national units, and told to take one capsule of “Benadryl”, 
50 milligrammes, by mouth every four hours. 

He was seen every day for the next five days, during which 
period thirteen vesicles, none more than one-eighth of an 
inch in diameter, appeared on the erythematous areas. On 
the fifth day the rash had almost resolved. 








Conclusions cannot be drawn from one isolated case; but I 
have not before seen so few vesicles develop on such a large 
area—thirteen small vesicles on eighteen square inches, 
Neither have I seen such an extensive rash resolve so 
quickly. 

It is suggsted that “Benadryl” will be of value in limiting 
the extent and severity of the rash in herpes zoster and 
therefore any subsequent scarring, but in order to obtain 
the best results it would obviously be necessary to institute 
treatment within a few hours of the appearance of the rash. 

It is not often that cases of herpes zoster are seen so 
early after the appearance of the rash, and these notes are 
published in the hope that others will try “Benadryl” in 
suitable cases and record the results. 

Yours, etc., 
James H. Youna. 
131, Scarborough Beach Road, 
Mount Hawthorn, 
Western Australia. 
April 30, 1947. 





SALARIES FOR SCIENTISTS. 





Sir: In the Commonwealth of Australia Gazette of April 17, 
1947, appears an advertisement for chemists and engineers 
for research on atomic energy for industry. 

These research officers will work overseas for some years. 
Positions and salaries offered are: principal research officer, 
£945 to £1,105; four senior research officers, £775 to £905; 
two research officers, £400 to £725; scientist, £458 to £783. 

These men would need to be in the top flight of scientific 
research, and a generous government offers salaries well 
below what any average general practitioner in private 
practice would earn in a year. For those of the profession 
who consider a nationalized medical service is inevitable, I 
would ask would they be willing to work in a service which 
offers men of the highest qualifications such absurdly low 
remuneration? 

Yours, etc., 
Penshurst Street, G. W. ASHBY. 
Penshurst, 
New South Wales. 
April 21, 1947. 





POST-OPERATIVE FLATULENCE OR “GAS” PAINS. 





Sim: In your issue of April 26, 1947, Mr. V. J. Kinsella, 
writing on “post-operative flatulence or ‘gas’ pains”, com- 
ments on the advice which I had set out in a “Handbook 
for Residents, Nurses and Students” concerning the treat- 
ment of flatulence in a patient on the day after removal of 
a simple appendix. 

The treatment advised was the passage of a rectal tube, 
and if this was ineffectual, to give an enema. On the same 
evening an aperient was recommended with the following 
qualifying statement: “In the treatment of abdominal cases, 
some surgeons order the patient an enema before an aperient 
is given. Others favour ‘alimentary rest’ for these opera- 
tions and give no early aperients.” “Alimentary rest” is 
also mentioned in the treatment of post-operative distension. 

In writing this handbook, I went to great pains to seé 
that the advice given represented sound practice. At the 
same time, where I thought necessary, sound alternatives 
were mentioned. In selecting what might be considered 
sound practice, I was guided mostly by the advice of many 
competent nurses apart from my own experience, and I havé 
mainly advocated methods which received their approval. 

To steer a course between all the different opinions is not 
simple. The same result is very often obtained by many and 
varied methods—to advocate one does not damn _ others. 
Each surgeon tends to build up a form of after-treatment 
which suits his own style of surgery. 

Neither Mr. Kinsella’s article nor my remarks refer t0 
any serious degree of post-operative distension. In such 
cases intestinal suction and alimentary rest are indicated. I 
have seen most serious harm caused by the giving 
aperients in these cases, and I entirely agree with the 
alimentary rest and no aperients advocated by Mr. Kinsella 
in their management. However, in the treatment of the 
“gas” pains and mild distension of the large bowel which 
= occur after many operations, I totally disagree with 

m. 

Mr. Kinsella’s view is that these wind or “gas” pains ar 
due to the delayed effects of aperients given before operation. 
Some are equally certain that they are due to the use of 
morphine (which, by the way, Mr. Kinsella uses to tre@ 
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this condition), whilst others attribute them to decomposition 
in the bowel. 

Whilst I personally do not favour the giving of aperients 
primarily after any abdominal operation, nevertheless, I 
have seen them given for “gas” pains by many competent 
surgeons without any harm. I have always considered it 
best, as a routine, not to give an aperient until a satisfactory 
result has been obtained by enema. Not only have I never 
seen any harm come from a properly given enema in these 
cases, but usually the treatment gives great satisfaction and 
relief to the patient. 

Apart from all this there is the matter of fecal impaction 
which may, and at times does, occur. Last but not least, it 
has been my experience that not only do patients, after 
simple operations, not like “alimentary rest’, but, in fact, 
they complain bitterly when subjected to it. 

Yours, etc., 

225, Macquarie Street, V. M. CopPLeson. 
Sydney, 

May 7, 1947. 


Congresses. 


THE INTERNATIONAL CONFERENCE OF 
PHYSICIANS. 


Tue Royal College of Physicians of London is arranging 
an international conference of physicians to be held in 
London during the week September 8 to 13, 1947. The con- 
ference will be divided into the following sections: cardiology, 
dermatology, disorders of the chest, general medicine, 
neurology, pediatrics, psychiatry, social medicine. Applicants 
for admission to the conference should state sections they 
wish to attend. 

Application for ticket of admission must be made to Dr. 
G. B. Mitchell-Hoggs, Organizing Secretary, Royal College 
of Physicians, Pall Mall East, London, S.W.1. Accom- 
modation in hotels and restaurants is very limited owing 
to the ravages of war. If assistance is wanted in regard to 
accommodation for the conference, it is essential to apply 
before June 30. No applications will be considered after this 
date. Admission to the conference is confined to medical 
practitioners and is by ticket only. 


JOost-Oraduate TGork. 


THE MELBOURNE PERMANENT POST-GRADUATE 
COMMITTEE. 


PROGRAMME FOR JUNE, 1947. 


THE Melbourne Permanent Post-Graduate Committee 
announces the following programme for June, 1947. 


Late Afternoon Course in Neurology. 


A course in clinical neurology, suitable for general prac- 
titioners, will be conducted by Dr. E. Graeme Robertson on 
Thursdays at 4.30 p.m. at the Medical Society Hall, Albert 
Street, East Melbourne, from June 12 to July 17. The fee 
for the course is three guineas. 


Courses for Higher Degrees and Diplomas. 


Courses for higher degrees and diplomas, Part I, will be 
Continued at the University of Melbourne. The series of 
Clinical afternoons, and the series of neurology demonstra- 
aie a for M.D. Part II and M.R.A.C.P., will also be 

ued, 


Diagnostic Radiology for D.D.R. Part II. 


A course in diagnostic radiology will be conducted on 
Mondays and Wednesdays at 4.30 p.m., from July 16 to 
September 3. The fee for the course will be £8 8s. 


Country Courses. 

Bendigo—A week-end refresher course will be conducted 
. Bendigo on June 21 and 22. On Saturday, June 21, at 
a D.m., Dr. C. H. Fitts will present “Some Observations on 

© Human Face in Relation to Clinical Medicine’; at 8 p.m. 
Wien. H. Mortensen will discuss “Urology in General 

tice”. On Sunday, June 22, at 10 a.m., Dr. R. Southby 
discuss “Some Problems with the Newborn Infant”; at 





2 p.m. Dr. J. W. Johnstone will discuss “Sterility”. The fee 
for this course is £2 2s., or 10s. 6d. per demonstration. Dr. 
P. R. Slater, Trustees Building, View Street, Bendigo 
(telephone 417), will make enrolments. 

Geelong.—On June 22, at 8.30 p.m., Dr. Ewen Downie will 
give a demonstration at Geelong Hospital on “Some Practical 
Observations on the Management of a Case of Diabetes’. 
Please note change of date. Arrangements for this course 
are in the hands of Dr. Alan Kidd, 216, High Street, Belmont, 
Geelong (telephone 2857). 


Intensive Refresher Course. 


The intensive refresher course for general practitioners, 
which was to have been held in August, will now be con- 
ducted from September 22 for the two weeks immediately 
prior to the refresher course in gynecology and obstetrics. 


Enrolments. 


Except where otherwise stated, enrolments for courses 
should be made with the Secretary, Melbourne Permanent 
Post-Graduate Committee, Royal Australasian College of 
— Spring Street, Melbourne (telephones JM 1547 and 

). 


Dbituarp, 
ARTHUR WHITFIELD. 


WE are indebted to Dr. E. H. Molesworth for the following 
appreciation of the late Dr. Arthur Whitfield. 

In a letter sent by Mrs. Whitfield and almost simul- 
taneously in the British Medical Journal of February 15, 
1947, I learned of the death of my old chief, Dr. Whitfield, 
late of King’s College, London. 

When I first went to London early in 1908 I was advised 
by the director of the Lister Institute, Dr. (afterwards Sir) 
Charles Martin, to put myself in the hands of Dr. Whitfield 
as I was desirous of learning dermatology. 

King’s College Hospital was then in Lincoln Inn Fields, 
and the room allotted to skin out-patients was dark and 
small. In spite of many difficulties, Dr. Whitfield contrived 
to teach admirably, insisting on close examination of minute 
details and the frequent use of the microscope in the search 
for fungi and in the examination of sections of biopsies 
which were very frequently taken. He also attended the 
Great Northern Central Hospital, to which he invited me 
also. I shall never forget his ability to teach and the 
kindliness of his manner. He never made a student or a 
post-graduate student look foolish; he would simply say: “I 
would not look upon it in that way.” After he had kept 
me about six months with him and other dermatologists in 
London, he advised me to go to various centres on the 
Continent, including Paris, Vienna and Berne. During the 
whole of the time of our association he took unending pains 
over my training and refused absolutely to accept any fee 
for the tuition. 

When I returned to England in 1927 he had just retired 
from his King’s College post, but he was just as kind and 
helpful as ever. Ever since I left London the first time at 
the end of 1910, I have kept up a regular correspondence 
with Dr. Whitfield at intervals of about three months. In 
1927 I urged him to write the third edition of his textbook, 
but he told me that he felt too old and tired and that he 
thought it was up to me to follow his lead and keep the 
textbook going. Every line of the first edition of my version 
was read and criticized by him. We did not, of course, 
altogether agree on all points, but he gave this supervision 
freely and in his usual kindly manner. Ever since then we 
have continued our regular correspondence, and Mrs. 
Whitfield informs me that my last letter arrived two days 
after his death. 

Two great things besides his scholarship remain in my 
mind as characteristic of Dr. Arthur Whitfield. They were 
his kindly willingness to help and his courteous manner 
under all conditions. I feel that medicine, and especially 
dermatology, has sustained a terrible loss in the death of 
this man, who, beside his preeminence in his specialty, was, 
in my experience, the best example of an English gentleman 
whom I have ever met. 





RALPH CHARLES BROWN. 


WE regret to announce the death of Dr. Ralph Charles 
Brown, which occurred on March 12, 1947, at Melbourne. 
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ALAN ERNEST BOAN. 


WE regret to announce the death of Dr. Alan Ernest 
Boan, which occurred on April 28, 1947, at Melbourne. 





WILLIAM JOSEPH FLETCHER DOUGLAS. 


WE regret to announce the death of Dr. William Joseph 
Fletcher Douglas, which occurred on April 30, 1947, at 
Brisbane. 
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Mominations and Elections. 





THE undermentioned have applied for election as members 
of the New South Wales Branch of the British Medical 
Association: 

Kennedy, Kevin, M.B., 1946 (Univ. Sydney), 7, Queen 
Street, Randwick. 

McNamara, John William, M.B., B.S., 1936 (Univ. 
Sydney), 491, Military Road, Mosman. 

Beveridge, Ruby Scoular, L.R.C.P., L.R.C.S. (Edinburgh), 
ron gl (Glasgow), 1923, 37, Telford Street, New- 
castle. 

Perrottet, Francis William, M.B., B.S., 1937 (Univ. 
Sydney), Flat 5, Greentrees, 114, Silex Road, Mosman. 
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MWedical Appointments. 





Dr. J. I. Tonge has been appointed a member of the 
Council of the Queensland Institute of Medical Research, in 
pursuance of the provisions of The Queensland Institute of 
Medical Research Act of 19465. 

Dr. A. Fryberg, Director-General of Health and Medical 
Services, has been appointed chairman of the Nurses and 
Masseurs Registration Board, in pursuance of The Nurses 
and Masseurs Registration Acts, 1928 to 1940, of Queensland. 

Dr. A. Fryberg, Director-General of Health and Medical 
Services, has been appointed chairman of the Queensland 
Radium Institute, in pursuance of the provisions of The 
Health Acts, 1937 to 1946, of Queensland. 

Dr. D. C. Bennett has been appointed honorary medical 
officer to the Barmera Hospital, South Australia. 

Dr. J. C. Church has been appointed government medical 
officer at Eugowra, New South Wales. 

Dr. D. A. Ferguson has been appointed government medical 
officer at Narromine, New South Wales. 

Dr. E. H. Derrick, Director, Laboratory of Microbiology 
and Pathology, Department of Health and Home Affairs, 
Queensland, has been appointed Deputy Director of the 
Queensland Institute of Medical Research, in pursuance of 
the provisions of The Queensland Institute of Medical 
Research Act of 1945. 





Books Received. 


“The Acute Infectious Fevers: An Introduction for Students 
and Practitioners”, by Alexander Joe, D.S.C., M.D. (Edinburgh), 
F.R.C.P. (Edinburgh), D.P.H., D.T.M. and H.; 1947. ndon : 
J. and A. Churchill, Limited. 84” x 54”, pp. 282, with illustra- 
tions. Price: 18s. 

“Synopsis of Operative Surgery”, by H. E. Mobley, M.D., 
F.A.C.S.; Second Edition; 1947. St. Louis: The C. V. Mosby 
Company. Melbourne: W. Ramsay (Surgical) Proprietary 
Limited. 73” x 5”, pp. 416, with many illustrations, some of 
them coloured. Price: 45s. 

“The 1946 Year Book of General Therapeutics, November, 
1945, to August, 1946”, edited by Oscar W. Bethea, Ph.M., 
M.D., F.A.C.P.. 1946. Chicago: The Year Book Publishers 
laine 7” x 42”, pp. 542, with illustrations. Price: 


“The 1946 Year Book of General Surgery”, edited by Evarts 
A. Graham, A.B., M.D.; 1947. Chicago: The Year Book 
Publishers Incorporated. 7” x 43”, pp. 680, with illustrations. 
Price: $3.75. 

“Human Genetics”, B.Sc. 
(McGill), Ph.D. (Chicago), M.A., LL.D. (Mt. Allison); 1946. 
New York: Macmillan and Company, Limited. In two 

70, with illustrations; 
Price: £5 net (two 


by Reginald Ruggles Gates, 


volumes, 93” x 63”. Volume I: pp. 
Volume II: pp. 784, with illustrations. 
volumes). 

“Pre-Frontal Leucotomy in 1,000 Cases”, Board of Control 
(England and Wales); 1947. London: His Majesty’s 
Stationery Office. 93” x 6”, pp. 32. Price: 6d. 





Physiological Chemistry”, by Philip B. Hawk, 
Oser, Ph.D., and William H. Summerson, 
Philadelphia, Toronto: The 
1,336, with illustrations. 


“Practical 
Ph.D., Bernard L. 
Ph.D.; Twelfth Edition; 

Blakiston Company. 3” x 8”, De. 
Price: $10.00. 

“Radical Surgery in Advanced Abdominal Cancer”, by 
Alexander Brunschwig, M.D.; 1947. Chicago, Illinois: The 
University of Chicago Press. 94” x 63”, pp. 336, with many 
illustrations. Price: $7.50. 
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Diarp for the Month. 





May 19.—Victorian Branch, B.M.A.: Finance Meeting. 

May 20.—New South Wales Branch, B.M.A.: Medical Politics 
Committee. 

May 21.—Western Australian Branch, B.M.A.: General Meeting. 

May 22.—New South Wales Branch, B.M.A.: Clinical Meeting. 

May 22.—Victorian Branch, B.M.A.: Executive Meeting. 

May 23.—Queensland Branch, B.M.A.: Council Meeting. 

May 27.—New South Wales Branch, B.M.A.: Ethics Com- 
mittee. 

May 28.—Victorian Branch, B.M.A.: Council Meeting. 

May 29.—New South Wales Branch, B.M.A.: Branch Meeting. 
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Wedical Appointments: Important Motice, 


MEDICAL PRACTITIONERS are requested not to apply for any 
appointment mentioned below without having first communicated 
with the Honorary Secretary of the Branch concerned, or with 
the Medical Secretary of the British Medical Association, 
Tavistock Square, London, W.C.1. 


New South Wales Branch (Honorary Secretary, 135, Macquarie 
Street, Sydney): Australian Natives’ Association; Ashfield 
and District United Friendly Societies’ Dispensary ; Balmain 
United Friendly Societies’ Dispensary; Leichhardt and 
Petersham United Friendly Societies’ Dispensary; Man- 
chester Unity Medical and Dispensing Institute, Oxford 
Street, Sydney; North Sydney Friendly Societies’ Dis- 
pensary Limited; People’s Prudential Assurance Company 
Limited; Phoenix Mutual Provident Society. 

Victorian Branch (Honorary Secretary, Medical Society Hall, 
East Melbourne): Associated Medical Services Limited; 
all Institutes or Medical Dispensaries ; Australian Prudential 
Association, Proprietary, Limited; Federated Mutual 
Medical Benefit Society; Mutual National Provident Club; 
National Provident Association; Hospital or other appoint- 
ments outside Victoria. 

Queensland Branch (Honorary Secretary, B.M.A. House, 225, 
Wickham Terrace, Brisbane, B.17): Brisbane Associated 
Friendly Societies’ Medical Institute; Bundaberg Medical 
Institute; Brisbane City Council (Medical Officer of 
Health). Members accepting LODGE appointments and 
those desiring to accept appointments to any COUNTRY 
HOSPITAL or position outside Australia are advised, in 
their own interests, to submit a copy of their Agreement to 
the Council before signing. 

South Australian Branch (Honorary Secretary. 178, North 
Terrace, Adelaide): All’ Lodge appointments in South 
Australia; all Contract Practice appointments in South 
Australia. 

Western Australian Branch (Honorary Secretary, 205, Saint 
George’s Terrace, Perth): Wiluna Hospital; all Contract 
Practice appointments in Western Australia. All govern- 
ment appointments with the exception of those of the 
Department of Public Health. 


Editorial Motices. 


MANuscriPts forwarded to the office of this journal cannot 
under any circumstances be returned. Original articles for- 
warded for publication are understood to be offered to THE 
oo JOURNAL OF AUSTRALIA alone, unless the contrary be 
stated. 

All communications should be addressed to the Editor, TH8 
MEDICAL JOURNAL OF AUSTRALIA, The Printing House, Seamer 
Street, Glebe, New South Wales. (Telephones: MW 2651-2.) 


Members and subscribers are requested to notify the Managet, 
THE MEDICAL JOURNAL OF AUSTRALIA, Seamer Street, Glebé 
New South Wales, without delay, of any irregularity in the 
delivery of this journal. The management cannot accept any 
responsibility or recognize any claim arising out of non-recelp’ 
of — unless such notification is received within ome 
month. 

SuBscRIPTION RATEs.—Medical students and others not 
receiving THE MEDICAL JOURNAL OF AUSTRALIA in virtue 0 
membership of the Branches of the British Medical Association 
in the Commonwealth can become subscribers to the journal ” 
applying to the Manager or through the usual agents and bo0 
sellers. Subscriptions can commence at the beginning of a 
quarter and are renewable on December 31. The rates ares 
for Australia and £2 5s. abroad per annum payable in advance 





